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SPECIFICATION 
Powdered Material Spray ing Device 

Technical Field 

The present invention relates to a powdered material 
spraying device, more particularly to a powdered material 
spraying device having an elastic membrane with a penetrating 
aperture, and more specifically to a powdered material spraying 
device which may improve the discharge property of a powdered 
material from the penetrating aperture provided for the elastic 
membrane . 

Background Art 

The inventors of the present invention have already proposed 
a minute powder spraying device utilizing an elastic membrane 
with a penetrating aperture in JP-A-8-1 61553 as powder material 
spraying means for quantitatively spraying a powdered material. 

Fig. 19 shows a diagrammatic configuration of the spraying 
device. The spraying means 201 is provided for a material 
discharge port 202a of a powdered material storage hopper 2 02 
for storing a powdered material so as to form a bottom of the 
hopper 2 02 and is provided with an elastic membrane 232 having 
a penetrating aperture 232a and with a pneumatic transport pipe 
T. A cover 202c is detachably and airtight ly provided for a 
material charge port 202b of the material storage hopper 202. 

The material discharge port 2 02a of the material storage 
hopper 202 is connected with the pneumatic transport pipe T so 
as to interpose the elastic membrane 232 in midstream of the 
pneumatic transport pipe T. 
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The penetrating aperture 232a provided for the elastic 
membrane 232 is a slit in this embodiment. 

One end Ta of the pneumatic transport pipe T is connected 
to positive pulsating vibration air generation means 221 . When 
the generation means 221 is driven, the generated positive 
pulsating vibration air is supplied to the pneumatic transport 
pipe T from the end Ta. 

Next, the operations of the minute powder spraying means 
201 will be explained hereinafter. 

Fig. 20 is a diagrammatic explanatory view how the elastic 
membrane 232 of the spraying means 201 operates. 

For spraying a fixed amount of powdered material from the 
other end Tb of the pneumatic transport pipe T by means of the 
spaying means 201 , a powdered material is stored in the material 
storage hopper 202. Then the cover 202c is airtightly attached 
on the material charge port 202b of the powder material storage 
hopper 2 02. 

Next, a positive pulsating vibration air is supplied to the 
pneumatic transport pipe T by driving the positive pulsating 
vibration air generation means 221. 

According to the spraying means 201, when the positive 
pulsating vibration air is supplied to the pneumatic transport 
pipe T, the pressure in the pneumatic transport pipe T increases 
at a peak amplitude of the pulsating vibration air, and the 
elastic membrane 23 2 is deformed to curve its center upwardly. 
In this case, the penetrating aperture 232a is shaped like a 
letter V in such a manner that the top is opened seen in section. 
A part of the powdered material stored in the storage hopper 
2 02 falls in the V-shaped penetrating aperture 232a (see 
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Fig. 20a) . 

As the positive pulsating vibration air supplied to the 
pneumatic transport pipe T is directed to the valley of the 
amplitude and the pressure in the pneumatic transport pipe T 
is gradually reduced , the elastic membrane 232 returns to its 
original shape from the upwardly curved shape because of its 
restoring force. At the same time the V-shaped aperture 232a 
is returned to its original shape and the powdered material 
dropped in the V-shaped aperture 232a is caught in the aperture 
232a (see Fig. 20b) . 

Then the positive pulsating vibration air supplied to the 
pneumatic transport pipe T comes to be its valley of the amplitude 
and the pressure in the pneumatic transport pipe T is reduced , 
the elastic membrane 232 is elastically deformed with the center 
curved downwardly. In this time the penetrating aperture 232a 
forms like a reverse V-shape in such a manner that the lower 
end is opened seen in section, and the powdered material caught 
in the aperture 232a falls in the pneumatic transport pipe T 
(see Fig. 20c) . 

The powdered material dropped in the pneumatic transport 
pipe T is mixed with and dispersed in the positive pulsating 
vibration air supplied in the pipe T. 

The dropped material in the pipe T is pneumatically 
transported to the other end Tb of the pipe T to be sprayed with 
the positive pulsating vibration air therefrom. 
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vibration of the elastic membrane 2 3 2 ^_Iber^fore7 a fixed 
amount of powdered materi^J^^alscharged to the pneumatic 
transport^ip^^^slong as the positive pulsating vibration 
ajrT^ s upplied to tho pnoumatio trancport pipe T is constant , 

A positive pulsating vibration air, not a constant air flow, 
is designed to be supplied to the pneumatic transport pipe T. 
Therefore, the powdered material in the pneumatic transport pipe 
T doesn't cause accumulation and pinhole, which have been seen 
when a powdered material is pneumatically transported at a 
steady air flow in the pipe T to the other end Tb. 

Accordingly, almost all of the powdered material supplied 
to the pneumatic transport pipe T via the penetrating aperture 
232a of the elastic membrane 232 is sprayed from the other end 
Tb of the pneumatic transport pipe T. 

The powder material spraying means 2 01 has a beneficial 
effect such that a fixed amount of powdered material can be always 
sprayed from the other end Tb of the pneumatic transport pipe 
T as long as the positive pulsating vibration air supplied in 
the pipe T is constant. Furthermore, the spraying means 201 
has a beneficial effect wherein the concentration of the 
powdered material sprayed from the other end Tb of the pneumatic 
transport pipe T can be easily changed because it can be varied 
depending on the positive pulsating vibration air supplied from 
the one end Ta of the pipe T. 

However according to this spraying means 201, air is fed 
in the powdered material storage hopper 202 from the pneumatic 
transport pipe T through the penetrating aperture 232a of the 
elastic membrane 232, and the powdered material is discharged 
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from the storage hopper 202 through the penetrating aperture 
232a of the elastic membrane 232. 

The air flow to the storage hopper 202 from the pneumatic 
transport pipe T and the discharge of the powdered material in 
the pneumatic transport pipe T from the hopper 202, both of which 
are done via the penetrating aperture 232a of the elastic 
membrane 232 , utilize reverse air flows respectively. The 
pressure in the pneumatic transport pipe T is higher than that 
in the storage hopper 202 at a time of driving. The elastic 
membrane 232 is apt to expand into a direction of the storage 
hopper 2 02 (upwardly) till a balanced condition immediately 
after driving. Therefore, the amount of the powdered material 
discharged from the penetrating aperture 232a of the elastic 
membrane 232 is reduced so that the amount of material sprayed 
from the other end Tb of the pneumatic transport pipe T is subject 
to be reduced. 

It has been found that when the charge amount of powdered 
material in the storage hopper 202 is varied, the amount of 
powdered material sprayed from the other end Tb of the pneumatic 
transport pipe T has been varied, thereby deteriorating its 
quantitativeness . 

According to the minute powder spraying means 2 01, the 
quantitativeness of powdered material sprayed from the other 
end Tb of the pneumatic transport pipe T depends on the vertical 
vibration pattern of the elastic membrane 232. Therefore, even 
though the positive pulsating vibration air is accurately 
generated, the elastic membrane 232 doesn't execute an accurate 
reproductive movement for the positive pulsating vibration air 
in case that the elastic membrane 232 having the penetrating 
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aperture 2 3 2a provided at the discharge port 2 02a of the storage 
hopper 2 02 isn't uniformly stretched with an appropriate tensile, 
thereby deteriorating the quantitativeness of the powdered 
material sprayed from the other end Tb of the pneumatic transport 
pipe T. 

For ensuring the quantitativeness of powdered material 
sprayed from the other end Tb of the pipe T of the spraying means 
201 , a problem exists because functions of the means 201 can't 
be brought out well when the elastic membrane 232 is slackly 
attached. 

Furthermore, if such means 201 is used for a long time, the 
elastic membrane 232 gradually comes to be slack because of the 
vibration and the function of the means 201 is deteriorated with 
time. 

When the powdered material stored in the storage hopper 202 
is directly discharged in the pneumatic transport pipe T via 
the penetrating aperture 232a of the elastic membrane 232, if 
large particles of powdered or granular material are contained 
in the stored material in the hopper 202, such large particles 
are pneumatically transported in the transport pipe T and are 
sprayed from the other end Tb. 

There remains a room of improvement so as not to spray such 
large particles from the other end Tb of the pneumatic transport 
pipe T while keeping the quantitativeness of powdered material 
sprayed from the other end Tb of the pipe T in order to utilize 
the means 201 as a lubricant spray device for spraying a lubricant 
on each surface of upper punches, lower punches, and dies of 
an external lubrication type tabletting machine which requires 
the quantitativeness and evenness of the lubricant particle 
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size- 
Disclosure of the Invention 

The present invention has been proposed in order to solve 
the above-mentioned problems and to provide a powdered material 
spraying device superior in the discharge property and 
quantitativeness of the powdered material executed by means of 
a penetrating aperture 232a of an elastic membrane 232. The 
present invention has also been proposed to provide a powdered 
material spraying device wherein an elastic membrane can be 
equipped at a material discharge port of a powdered material 
storage hopper easily, at an appropriate tensile strength, and 
uniformly. Furthermore, the present invention has been 
proposed to provide a powdered material spraying device which 
is more improved so as not to spray large particles of the 
powdered material while keeping the quantitativeness of 
powdered material sprayed from one end Tb of a pneumatic 
transport pipe T. 

According to the powdered material spraying device as set 
forth in claim 1, powdered material spraying device includes; 
a powdered material storage hopper for storing a powdered 
material, a quantitative spraying device provided for a material 
discharge port of the powdered material storage hopper via a 
material feed valve. A cover is detachably and airtightly 
provided for the material discharge port of the powdered 
material storage hopper. The quantitative spraying device 
includes a cylindrical body with openings at the top and the 
end respectively, the cylindrical body being airtightly 
connected with the material discharge port of the powdered 
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material storage hopper, an elastic membrane with a penetrating 
aperture provided so as to form a bottom of the cylindrical body 
at its lower opening end f and a dispersion chamber connected 
under the lower opening end of the cylindrical body via the 
elastic membrane. The dispersion chamber includes a pulsating 
vibration air supply port for supplying a positive pulsating 
vibration air therein , and a discharge port connected with a 
conduit for pneumatically transporting the powdered material 
to a desired place by means of the positive pulsating vibration 
air. The powdered material is discharged into the dispersion 
chamber via the penetrating aperture when the elastic membrane 
is vibrated up and down by the positive pulsating vibration air 
supplied to the dispersion chamber from the pulsating vibration 
air supply port and is mixed with the positive pulsating 
vibration air. A bypass pipe is connected between the 
cylindrical body and the dispersion chamber. 

According to this powdered material spraying device , an air 
communication passage between the cylindrical body and the 
dispersion chamber is comprised of two lines: the penetrating 
aperture provided for the elastic membrane and the bypass pipe 
by connecting the bypass pipe between the cylindrical body and 
the dispersion chamber. 

It isn't sure at the present moment how the installation 
of the bypass pipe other than the penetrating aperture of the 
elastic membrane as an air passage between the cylindrical body 
and the dispersion chamber acts on improving the discharge 
efficiency of the powdered material into the dispersion chamber 
which is executed through the penetrating aperture of the 
elastic membrane. However , the inventors of the present 
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invention think that the bypass pipe contributes to improve the 
discharge efficiency of the powdered material in the dispersion 
chamber because of the following operational principles. 

When the air communication passage between the cylindrical 
body and the dispersion chamber is the penetrating aperture only, 
an air flow to equalize the pressure in the cylindrical body 
and that in the dispersion chamber is caused only via the 
penetrating aperture. 

A positive pulsating vibration air is then supplied to the 
dispersion chamber, air flows from the dispersion chamber to 
the cylindrical body through the aperture when the pressure in 
the dispersion chamber is higher than that in the cylindrical 
body. If the pressure in the dispersion chamber is lower than 
that in the cylindrical body, air flows from the cylindrical 
body to the dispersion chamber through the penetrating aperture. 

Accordingly, it takes a long time to balance the pressures 
in the cylindrical body and in the dispersion chamber and the 
elastic membrane is apt to expand into the cylindrical body 
(upwardly). As a result, the vibration of the positive 
pulsating vibration air tends to be smaller so that the expansion 
and contraction of the penetrating aperture of the elastic 
membrane gets small . The amount of discharged powdered material 
via the penetrating aperture may be reduced immediately after 
driving the device till the pressures above and under the elastic 
membrane are balanced. 

Contrary in the present invention, the air communication 
passage has two lines consisting' the penetrating aperture of 
the elastic membrane and the bypass pipe so that the air can 
flow between the cylindrical body and the dispersion chamber 
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via an available line. 

When the positive pulsating vibration air is supplied to 
the dispersion chamber, the pressure in the cylindrical body 
and that in the dispersion chamber are balanced at once, enabling 
the elastic membrane to vibrate up and down with substantially 
an equal amplitude with its original extended position as a 
neutral position, thus achieving the reproducibility and 
responsibility of the vibration. 

As a result, it is considered that the discharge of the 
powdered material via the penetrating aperture of the elastic 
membrane can be executed suitably. 

According to the powdered material spraying device as set 
forth in claim 2, the elastic membrane is provided by means of 
an elastic membrane installation device between a lower part 
of the cylindrical body and an upper part of the dispersion 
chamber. The elastic membrane installation device comprises 
a pedestal with a hollow part, a push-up member with a hollow 
part provided so as to rise on a surface of the pedestal and 
a presser member with a hollow part which is a little larger 
than an outer circumference of the push-up member. The pedestal 
has a V-groove outside of the hollow part to be the outside of 
the outer circumference of the push-up member so as to annularly 
surround the hollow part of the pedestal and the presser member 
has an annular V-shaped projection on its surface casing the 
pedestal so as to be incorporated with the V-groove provided 
on the surface of the pedestal. The push-up member is placed 
on the surface of the pedestal, and then the elastic member is 
placed thereon. The presser member is fastened against the 
pedestal so as to cover both the push-up member and the elastic 
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membrane, therefore the elastic membrane is kept to be extended 
from its center to its periphery by pushing up the elastic 
membrane into the press er member by means of the push-up member. 
Thus extended periphery of the elastic membrane by the push-up 
member is held between a periphery (inclined plane) of the 
push-up member and a plane forming the hollow of the presser 
member and also between the V-groove on the surface of the 
pedestal and the V-shaped projection on the surface of the 
presser member facing the pedestal. The bottom of the pedestal 
is provided above the dispersion chamber and under the presser 
member is provided at the lower end of the cylindrical body. 

When the elastic membrane is placed on the push-up member 
on the pedestal of the elastic membrane installation means and 
is fastened by the presser member to the pedestal, the elastic 
membrane is pushed upwardly against the presser member by the 
push-up member. As a result, the elastic membrane is extended 
from its center to its periphery by being pushed upwardly into 
the presser member. 

At first, the elastic membrane extended by the push-up 
member is inserted between the V-groove on the pedestal surface 
and the V-shaped projection of the surface of the presser member 
facing the pedestal via a space between the periphery (inclined 
surface) of the push-up member and a surface (inner surface) 
forming the hollow part of the presser member. 

As the presser member is further fastened against the 
pedestal, the elastic membrane is held between the periphery 
(inclined surface) of the push-up member and the surface (inner 
surface) forming the hollow of the presser member while being 
pushed upwardly to the presser member with the push-up member. 
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The inserted portion between the V-groove on the pedestal 
surface and the V-shaped projection on the presser member's 
surface facing the pedestal when the elastic member is extended 
from its center to its periphery by being pushed up into the 
presser member by the push-up member is held between the V-groove 
and the V-shaped projection. 

According to the elastic membrane installation means, the 
elastic membrane can be strained by a simple operation such that 
the elastic membrane is placed on the push-up member on the 
pedestal and the presser member is fastened to the pedestal. 

The push-up member of the powdered material spraying device 
of the present invention may have an inclined plane extending 
from top to bottom at its periphery seen in section. 

As the inclined plane is provided for the periphery of the 
push-up member, the extended portion from its center to its 
periphery of the elastic membrane pushed up to the presser member 
is easily moved between the V-groove formed like a ring on the 
pedestal and the V-shaped projection formed like a ring on the* 
surface of the presser member facing the pedestal. 

As mentioned above, the elastic membrane can be strained 
by a simple operation such that the elastic membrane is placed 
on the push-up member on the pedestal and the presser member 
is fastened to the pedestal. 

Furthermore, as the presser member is further fastened to 
the pedestal, the space between the inclined plane at the 
periphery of the push-up member and the inner surface of the 
hollow part of the presser member is gradually narrowed. 
Therefore, the elastic membrane is tightly held between the 
periphery (inclined plane) of the push-up member and the inner 
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surface of the hollow of the presser member so that the elastic 
membrane doesn't get slack after the presser member is fastened 
to the pedestal. 

Accordingly, if the elastic membrane is stretched with the 
elastic membrane installation means when a diaphragm is 
stretched for an instrument or an elastic membrane of a powdered 
material spraying device is stretched, the elastic membrane 
doesn't get slack during operation, enabling the device to keep 
an accurate operation for a long time. 

The pulsating vibration air supply port of the powdered 
material spraying device of the present invention may be 
provided at the lower part of the dispersion chamber in a 
substantially tangential direction against an internal 
circumference of the dispersion chamber, and the discharge port 
may be provided at the upper part of the dispersion chamber in 
a substantially tangential direction against the internal 
circumference of the dispersion chamber. 

According to the powdered material spraying device, a 
positive pulsating vibration air is introduced from the lower 
part of the dispersion chamber, that is approximately from a 
tangential direction and is discharged from the upper part of 
the dispersion chamber, that is approximately into a tangential 
direction. The positive pulsating vibration air is swirled like 
a whirlpool from bottom to top in the dispersion chamber. 

The dispersion chamber has a particle size classification 
function like a cyclone by means of the positive pulsating 
vibration air swirling upwardly in the dispersion chamber. 

Therefore, if large agglomerated particles of the powdered 
material are discharged in the dispersion chamber via the 
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penetrating aperture of the elastic membrane, they keep swirling 
in the bottom of the dispersion chamber so that such large 
particles aren't sprayed from the other end of the pipe. 

Such a powdered material spraying device can spray a 
quantitative amount of powdered material with even particle size 
from the other end of the pipe. 

Furthermore, the large particles are caught in the swirling 
flow of the positive pulsating vibration air in the dispersion 
chamber so as to be pulverized into smaller particles . Thus 
pulverized particles into a predetermined particle size are 
discharged outside of the dispersion chamber riding the swirling 
flow of the positive pulsating vibration air so that the powdered 
material with a large particle size is hardly accumulated in 
the dispersion chamber. 

Brief Description of Drawings 

Fig.l shows a diagrammatic configuration of a powdered 
material spraying device of the present invention. 

Fig. 2 is a diagrammatic plane view of an elastic membrane 
used for the powdered material spraying device of Fig.l. 

Fig. 3 is a perspective view when an elastic membrane is 
attached to an elastic membrane installation means of the 
powdered material spraying device of Fig.l. 

Fig . 4 is an exploded perspective view showing a diagrammatic 
construction of the elastic membrane installation means of 
Fig. 3 . 

Fig. 5 is a sectional view showing a diagrammatic 
construction of the elastic membrane installation means of 
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Fig. 3 . 

Fig. 6 is a plane view showing where a pulsating vibration 
air supply port of a dispersion chamber is positioned when the 
dispersion chamber of the powdered material spraying device of 
Fig.l is seen two-dimensionally , Fig. 6a is an explanatory view 
showing a preferable position for attaching the pulsating 
vibration air supply port to the dispersion chamber, and Fig. 6b 
shows a virtual attachable position of the pulsating vibration 
air supply port to the dispersion chamber. 

Fig. 7 is an explanatory view diagrammatically showing where 
a pulsating vibration air supply port and a discharge port are 
provided for the dispersion chamber when the powdered material 
spraying device of Fig.l is seen two-dimensionally. Fig. 7a is 
an explanatory view showing preferable positions for attaching 
the pulsating vibration air supply port and the discharge port 
to the dispersion chamber, and Fig. 7b is an explanatory view 
showing virtual attachable positions of the pulsating vibration 
air supply port and the discharge port to the dispersion chamber. 

Fig. 8 shows an entire configuration of an external 
lubrication type tabletting machine having the powdered 
material spraying device of the present invention. 

Fig. 9 is a plane view diagrammatically showing a rotary type 
tabletting machine of the external lubrication type tabletting 
machine of Fig. 8. 

Fig. 10 is a sectional view diagrammatically showing a 
configuration of pulsating vibration air generation means used 
for the powdered material spraying device of the present 
invention around pulsating vibration air conversion means. 
Fig. 11 is an explanatory view exemplifying a positive 
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pulsating vibration air supplied in an introduction pipe. 

Fig. 12 is an explanatory view diagrammatically showing 
operations of an elastic membrane of the powdered material 
spraying device of Fig.l. 

Fig. 13 is a sectional view diagrammatically showing a 
configuration of a lubricant spraying chamber taken along line 
XIII - XIII of Fig. 9. 

Fig. 14 is an enlarged view of a diagrammatic configuration 
around the lubricant suction means of Fig. 8. 

Fig. 15 is a plane view diagrammatically showing other 
embodiment of an elastic membrane used for the powdered material 
spraying device of the present invention. 

Fig. 16 is an explanatory view showing other embodiment of 
pulsating vibration air generation means used for the powdered 
material spraying device of the present invention. 

Fig. 17 is an explanatory view showing still other embodiment 
of pulsating vibration air generation means used for the 
powdered material spraying device of the present invention. 

Fig. 18 is a graph showing quantitative test results with 
time according to a powdered material spraying device of the 
present invention . 

Fig. 19 shows a diagrammatic configuration of conventional 
minute powder spraying means . 

Fig. 20 is an explanatory view diagrammatically showing 
operations of an elastic membrane of a conventional minute 
powder spraying means. 

Best Mode for Carrying Out the Invention 
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Fig.l shows a diagrammatic configuration of a powdered 
material spraying device of the present invention. 

A powdered material spray device 1 is provided with a 
powdered material storage hopper 2 for storing powdered material 
and quantitative spraying device 3. 

The quantitative spraying device 3 is attached to a material 
discharge port 2a of the powdered material storage hopper 2 via 
a material feed valve 34. 

A cover 2c is detachably and airtightly provided for a 
material feed port 2b of the powdered material storage hopper 
2. 

The quantitative spraying device 3 has openings 31a, 31b 
at the top and bottom, a cylindrical body 31 airtightly connected 
to the material discharge port 2a of the powdered material 
storage hopper 2, an elastic membrane 32 provided so as to form 
the bottom of the cylindrical body 31 at the lower opening 31b, 
and a dispersion chamber 33 airtightly connected to the lower 
opening 31b of the cylindrical body 31 via the elastic membrane 
32. 

Fig. 2 is a diagrammatic plane view of the elastic membrane 

32. 

A penetrating aperture 32a is formed on the elastic membrane 

32. 

In this embodiment, the penetrating aperture 32a is like 
a slit provided at the center of the elastic membrane 32. 

The dispersion chamber 33 has a pulsating vibration air 
supply port 33el and a discharge port 33e2 for supplying and 
discharging a positive pulsating vibration air to and from the 
dispersion chamber 33. 



17 



10019936 „ Q"*2'*Qi2 




An air transport pipe (for example, see an air transport 
pipe Tl shown in Fig. 8) is connected to the pulsating vibration 
air supply port 33el so as to supply a positive pulsating 
vibration air to the dispersion chamber 33 via the air transport 
pipe. 

The discharge port 33e2 is connected to one end of a conduit 
(not shown) and the powdered material mixed and dispersed in 
the positive pulsating vibration air is sprayed from the other 
end of the conduit. 

Furthermore, a bypass pipe 35 is provided between the 
cylindrical body 31 and the dispersion chamber 33. 

The elastic membrane 32 of this powdered material spraying 
device is attached between the lower opening 31b of the 
cylindrical body 31 and a top 33a of the dispersion chamber 33 
by means of elastic membrane installation means 5. 

Fig. 3 is a perspective view when the elastic membrane 3 2 
is attached on the elastic membrane installation means 5 of the 
powdered material spraying device of Fig.l. Fig. 4 is an 
exploded perspective view showing a diagrammatic construction 
of the elastic membrane installation means 5 of Fig. 3. Fig. 5 
is a sectional view showing a diagrammatic construction of the 
elastic membrane installation means 5 of Fig. 3. 

The elastic membrane installation means 5 has a pedestal 
52, a push-up member 53, and a presser member 54. 

The pedestal 52 has a hollow hi the periphery of which has 
a ring-like platform SI for placing the push-up member 53. In 
addition, a V-groove Dv is provided for the pedestal 52 so as 
to circularly surround the hollow hi. 

The push-up member 53 has a hollow h2 . A step Pi is provided 
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at a lower part of the push-up member 53 in this embodiment as 
shown in Fig. 5. When the push-up member 53 is placed on the 
pedestal 52 , the step PI is designed to be positioned on the 
platform SI of the pedestal 52. 

When the push-up member 53 is placed on the pedestal 52 f 
according to this embodiment, a lower extended part P2 formed 
so as to be extended downward from the step PI of the push-up 
member 53 is designed to be incorporated in the hollow hi of 
the pedestal 52. Namely, the lower extended part P2 of the 
push-up member 53 is precisely processed in such a manner that 
its outer diameter D2 is almost the same or a little smaller 
than the inside diameter Dl of the hollow hi of the pedestal 
52. 

Furthermore in this embodiment, an inclined plane extending 
from top to bottom seen in section is provided at the periphery 
of an upper part of the push-up member 53. 

The presser member 54 has a hollow h3 . A ring-like V-shaped 
projection Cv is provided for a surface S4 of the presser member 
54 facing the pedestal 52 so as to be incorporated in the V-groove 
Dv on the surface of the pedestal 52. 

The member indicated by a numeral 55 in Fig. 3 and Fig. 4 shows 
fastening means such as a bolt. 

The hole shown as h4 in Fig . 4 is a fixing hole of the fastening 
means 55 formed on the pedestal 52, and the hole shown as h6 
is a fixing hole of the fastening means 55 formed on the presser 
member 54. The hole shown as h5 in Fig. 4 is a fixing hole of 
the pedestal 52 for attaching the elastic membrane installation 
means 5 to a desired device (top 33a of the dispersion chamber 
33 shown in Fig.l in this embodiment) by means of fixing means 



19 




such as a bolt (not shown) . The hole h7 of the presser member 
54 is for attaching the elastic membrane installation means 5 
to a desired device (lower opening 31b of the cylindrical body 

31 shown in Fig.l in this embodiment). 

In this embodiment, the inside diameter D4 of the hollow 
h3 of the presser member 54 is precisely processed so as to be 
the same as or a litter larger than the external diameter D3 
of the push-up member 53* 

Next installation procedures of the elastic membrane 
installation means 5 on the elastic membrane 32 will be explained 
hereinafter. 

The push-up member 53 is placed on the surface of the 
pedestal 52 at first for installing the elastic membrane 32 on 
the elastic membrane installation means 5. 

Then, the elastic membrane 32 is placed on the push-up member 

53. 

The presser member 54 is placed on the push-up member 53 
so as to cover both the push-up member 53 and the elastic membrane 

32 in such a manner that each fixing hole h4 ••• on the pedestal 
52 is aligned with each fixing hole h6 ••• on the presser member 
54. 

Next, the presser member 54 is fastened to the pedestal 52 
by screwing each fastening means such as a bolt 55 • • • into each 
fastening hole h4 • • • and corresponding each fastening hole 
h6 

Accordingly, the elastic membrane 32 is placed on the 
push-up member 53 on the pedestal 52 of the elastic membrane 
installation means 5 and the presser member 54 is fastened to 
the pedestal 52 so that the elastic membrane 32 is pushed upward 
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to the presser member 54 by the push-up member 53. 

As a result , the elastic membrane 32 is extended from the 
center to the periphery by being pushed upward to the presser 
member 54. 

At first, the elastic membrane 32 extended by the push-up 
member 53 is gradually inserted between the V-groove Dv formed 
on the pedestal 52 and the V-shaped projection Cv formed on the 
surface of the presser member 54 facing the pedestal 52 via the 
space between the inclined plane of the push-up member 53 and 
the surface (inner surface) forming the hollow h3 of the presser 
member 54. 

Furthermore, as the presser member 54 is fastened to the 
pedestal 52 by means of the fastening means such as a bolt 55 • • • , 
the elastic membrane 32 comes to be held between the inclined 
plane of the push-up member 53 and the inner surface of the hollow 
h3 of the presser member 54 while being pushed up into the presser 
member 54 by the push-up member 53. When the elastic membrane 
32 is further pushed up into the presser member 54 by the push-up 
member 53 , the extended part from inside to outside of the elastic 
membrane 32 is held between the V-groove Dv of the pedestal 52 
and the V-shaped projection Cv on the surface of the presser 
member 54 facing the pedestal 52. 

In other words, according to the elastic membrane 
installation means 5, the elastic membrane 32 is placed on the 
push-up member 53 on the pedestal 52 and the presser member 54 
is fastened to the pedestal 52, then the elastic membrane 32 
is pushed up to the presser member 54 by the push-up member 53, 
thereby the elastic membrane 32 is kept being stretched from 
its inside to outside. Furthermore, the periphery of the elastic 
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membrane 32 extended by the push-up member 53 is held between 
the V-groove Dv of the pedestal 52 and the V-shaped projection 
Cv of the presser member 54. As a result, the elastic membrane 
installation means 5 can keep the elastic membrane 32 stretched 
only by a simple operation such that the elastic membrane 32 
is placed on the push-up member 53 on the pedestal 52 and the 
presser member 54 is fastened to the pedestal 52. 

In addition, the inclined plane P3 enlarging from top to 
bottom seen in section is provided at the periphery of the push-up 
member 53. 

The inclined plane P3 is an important element of the elastic 
membrane installation means 5 and is detailed hereinafter. 

The inclined plane P3 which is enlarged from top to bottom 
when seen in section is provided for the periphery of the push-up 
member 53 of the elastic membrane installation means 5. 
Therefore, the extended part of the elastic membrane 32 from 
inside to outside by being pushed up into the presser member 
54 is easily moved between the V-groove Dv annularly formed on 
the pedestal 52 and the V-shaped projection Cv annularly formed 
on the surface of the presser member 54 facing the pedestal 52. 

More specifically, when the external diameter of the 
inclined plane P3 of the push-up member 53 is substantially 
smaller than the inner diameter D4 of the hollow h3 of the presser 
member 54, there is an adequate space between the inclined plane 
P3 of the push-up member 53 and the surface forming the hollow 
h3 of the presser member 54, thereby the extended part of the 
elastic membrane 32 from inside to outside by the push-up member 
53 being easily guided to the V-groove Dv annularly provided 
on the surface of the pedestal 52. 
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The inclined plane P3 of the periphery of the push-up member 
53 is designed so as to be enlarged from top to bottom when seen 
in section. Therefore, the extended part of the elastic member 
32 from inside to outside by the push-up member 53 is guided 
to the V-groove Dv annularly provided on the pedestal 52 along 
the surface of the inclined plane P3 . 

Then the presser member 54 is fastened to the pedestal 52 
by screwing each fastening means such as a bolt 55 ••• into each 
fixing hole h4 ••• and each corresponding fixing hole h6 
Accordingly the external diameter of the inclined plane P3 of 
the push-up member 53 gets closer to the inner diameter D4 of 
the hollow h3 of the presser member 54. When the space between 
the inclined plane P3 of the push-up member 53 and the surface 
consisting the hollow h3 of the presser member 54 becomes about 
the thickness (wall thickness) of the elastic membrane 32 , the 
elastic membrane 32 comes to be held between the inclined plane 
P3 of the push-up member 53 and the surface consisting the hollow 
h3 of the presser member 54. 

From the above-mentioned operations , the elastic membrane 
3 2 is placed on the push-up member 53 on the pedestal 52 of the 
elastic membrane installation means 5, then the presser member 
54 is fastened to the pedestal 52 by means of a simple operation 
of fixing means such as a bolt 55 • • • , thereby keeping the elastic 
membrane 32 strained. 

When the presser member 54 is fastened to the pedestal 52 
by means of the fixing means 55 the distance between the 

inclined plane P3 of the periphery of the push-up member 53 and 
the inner circumference of the hollow h3 of the presser member 
54 becomes narrow, and the elastic membrane 32 is tightly held 
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between the periphery (inclined plane) P3 of the push-up member 
53 and the inner circumference of the hollow h3 of the presser 
member 54, preventing the elastic membrane 32 from being slack. 

If the elastic membrane 32 is attached on the elastic 
membrane installation means 5, it is doubly locked between the 
inclined plane P3 of the push-up member 53 and the surface 
consisting the hollow h3 of the presser member 54 and between 
the V-shaped projection Cv annularly provided on the surface 
of the presser member 54 facing the pedestal 52 and the V-groove 
Dv annularly provided on the pedestal 52. Thereby, the elastic 
membrane 32 doesn' t slack after the presser member 54 is fastened 
to the pedestal 52. 

Therefore, if the elastic membrane 32 is extended by means 
of the elastic membrane installation means 5, accurate 
operations of the powder material spraying device 1 can be kept 
for a long time because the elastic membrane 32 doesn 1 1 get slack 
during operations. 

After the elastic membrane 3 2 is thus attached on the elastic 
membrane installation means 5, the presser member 54 thereof 
on which the elastic membrane 32 is attached is airtightly 
installed at the lower end 31b of the cylindrical body 31 and 
the pedestal 52 is airtightly provided on the top 33a of the 
dispersion chamber 33. 

Referring to Fig.l again, the material feed valve 34 is 
provided on an upper part 31pl of the cylindrical body 31 and 
is designed to feed a lubricant (powder) stored in the material 
storage hopper 2 by opening and closing the discharge port 2a 
of the hopper 2 based on the information of a level sensor 36, 
described later. 
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A lower part 31p2 of the cylindrical body 31 is made of clear 
resin, specifically a light permeable material such as glass, 
acrylate resin, polycarbonate resin, and so on. 

The level sensor 3 6 for detecting the amount of lubricant 
(powder) stored on the elastic membrane 32 is provided for the 
lower part 31p2. 

The level sensor 36 is provided with a light emitting element 
3 6a for generating light such as infrared rays and visible rays 
and a light receiving element 36b for receiving the light 
generated from the light emitting element 36a. The light 
emitting element 36a and the light receiving element 36b are 
provided to be opposed so as to interpose the lower tube 31p2. 

The amount of lubricant (powder) stored on the elastic 
membrane 32 in the lower tube 31p2 can be detected at a position 
Hth (at height where the level sensor 36 is provided above the 
elastic membrane 32). 

Namely, when the amount of lubricant (powder) stored on the 
elastic membrane 32 in the lower tube 31p2 exceeds the position 
Hth (height where the level sensor 3 6 is provided above the 
elastic membrane 32) , the light radiated from the light emitting 
element 36a is blocked off by the lubricant (powder) and isn't 
received by the light receiving element 36b (off condition). 
Then it can be detected that the height H of the lubricant stored 
on the elastic membrane 32 in the lower tube 31p2 exceeds the 
height Hth (H>Hth). 

On the other hand, when the amount of lubricant (powder) 
stored on the elastic membrane 32 in the lower tube 31p2 becomes 
lower than the position Hth (height where the level sensor 36 
is provided above the elastic membrane 32), the light radiated 
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from the light emitting element 3 6a can be received by the light 
receiving element 3 6b (on condition) . Then it can be detected 
that the height H of the lubricant stored on the elastic membrane 
32 in the lower tube 31p2 is lower than the height Hth (H<Hth). 

In this embodiment the material feed valve 34 moves up and 
down depending on the detected values of the level sensor 36 
so as to open and close the discharge port 2a of the material 
storage hopper 2. More specifically according to the powder 
material spraying device 1, the light emitting element 36a of 
the level sensor 3 6 is lighted while the quantitative spraying 
device 3 is driven. When the light from the light emitting 
element 36a doesn't come to be received in the light receiving 
element 36b (becomes off), the material feed valve 34 is moved 
up to close the discharge port 2a of the material storage hopper 
2. When the light from the light emitting element 3 6a is 
received by the light receiving element 36b (becomes on), the 
material feed valve 34 is moved down to open the discharge port 
2a of the hopper 2 until the light isn't received by the light 
receiving element 3 6b (becomes off), thereby approximately the 
same quantity of lubricant (powder) is always stored on the 
elastic membrane 32 in the lower tube 31p2 while the quantitative 
spraying device 3 is driven. 

In this embodiment , the inner shape of the dispersion 
chamber 33 is designed to be approximately tubular so as to make 
a positive pulsating vibration air swirl therein. However, its 
shape isn't limited as long as a positive pulsating vibration 
air easily swirls therein. 

Furthermore, the pulsating vibration air supply port 33el 
is provided at a lower part of the dispersion chamber 33 in 
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approximately a tangential direction of the inside perimeter 
of the chamber 33. 

The discharge port 33e2 is provided at an upper part of the 
dispersion chamber 33 in approximately a tangential direction 
of the inside perimeter of the chamber 33. 

Here the position of the pulsating vibration air supply port 
33el provided for the dispersion chamber 33 is detailed 
referring to Fig. 6. 

Fig. 6 is a plane view diagrammatically showing the position 
of the pulsating vibration air supply port 33el of the dispersion 
chamber 33 seen two-dimensionally , Fig. 6a is an explanatory view 
showing a preferable position for providing the pulsating 
vibration air supply port 33el to the dispersion chamber 33, 
and Fig. 6b shows a virtual attachable position of the pulsating 
vibration air supply port 33el on the dispersion chamber 33. 

The curved arrows in Fig. 6a and Fig. 6b diagrammatically show 
the directions of the swirling positive pulsating vibration air 
generated in the dispersion chamber 33. 

The pulsating vibration air supply port 33el is preferably 
provided in a substantially tangential direction (a direction 
shown with a dashed line Lt in Fig. 6a) against the inside 
perimeter of the dispersion chamber 33 in order to generate a 
swirl of the positive pulsating vibration air in the dispersion 
chamber 33 (see Fig. 6a). 

However, the supply port 33el isn't always provided in a 
tangential direction against the inside perimeter of the chamber 
33 as shown in Fig. 6a. It may be provided in an equivalent 
direction to the tangential direction (for example, in a 
direction parallel to the tangential direction shown with a 
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dashed line Lt in Fig. 6b). 

If the pulsating vibration air supply port 33el is provided 
in a direction into a center line of the dispersion chamber 33 
as shown with an imaginary line Lc in Fig. 6b , two swirls, both 
of which don' t seem a dominant flow, are generated when the inner 
shape of the dispersion chamber 33 is approximately cylindrical. 
Therefore, it isn't preferable to provide the supply port 3 3el 
in such a position considering generation of the swirling 
positive pulsating vibration air in the dispersion chamber 33. 

Next, the positional relation of the pulsating vibration 
air supply port 3 3el and discharge port 33e2 in the dispersion 
chamber 33 is detailed referring to Fig. 7. 
t Jj < > Fig. 7 is an explanatory view diagrammatically ahowing wh e rg 

the pulsating vibration air supply port 33el and discha^deport 
33el\ are provxded for the dispersion cjiatfiber 33 seen 
two-dimensionally . Fig. 7a is an ejqp^Tanatory view showing 
preferable positions for atta^hifig the pulsating vibration air 
supply port 33el and^discharge port 33e2 on the dispersion 
chamber 33, andr^ig.7b is an explanatory view showing virtual 
attachable positions of the pulsating vibration air supply port 
il and discharg e pox. L 33e2 ua Lhe dispeisiun ctramber 33 - ; — 
The curved arrows in Fig . 7a and Fig . 7b diagrammatically show 
directions of the swirling positive pulsating vibration air 
generated in the dispersion chamber 33. 

When the discharge port 33e2 is provided for the dispersion 
chamber 33 as shown in Fig. 7a, the position of the port 33e2 
becomes opposite to the direction of the swirling pulsating 
vibration air (movement of the air flow) generated in the chamber 
33. In such a case, the discharge efficiency of the lubricant 
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(powder) f luidized by being dispersed in air from the discharge 
port 33e2 can be set low. 

Contrary if the discharge efficiency of the fluidized 
lubricant from the discharge port 33e2 is to be heightened , the 
port 33e2 is preferably provided in a forward direction of the 
swirling positive pulsating vibration air generated in the 
dispersion chamber 33 like the discharge port 33e21 or 33e22 
illustrated in Fig. 7b. 

A member 3 7 in Fig.l is a pressure sensor for confirming 
the pressure in the cylindrical body 31 , namely in the powder 
material spraying device 1. 

A member 38 is a level sensor constructed with a light 
emitting element 3 8a and a light receiving element 3 8b to detect 
the residual amount of the lubricant (powder) in the powdered 
material storage hopper 2 in this embodiment. 

The members 37 , 38 are provided if necessary and aren't 
indispensable members. 

Next, an application of the powder material spraying device 
1 is exemplified. 

Fig. 8 shows an entire configuration of an external 
lubrication type tabletting machine having the powdered 
material spray device 1 of the present invention. 

The external lubrication type tabletting machine A is 
provided with pulsating vibration air generation means 21 , a 
lubricant spraying chamber 61 at a predetermined position in 
a rotary type tabletting machine 41 , lubricant suction means 
71 for removing the surplus lubricant sprayed in the lubricant 
spraying chamber 61, and a processing unit 81 for controlling 
and supervising the entire external lubrication type tabletting 
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machine A. 

The pulsating vibration air generation means 21 has a 
compressed air source 22 such as a blower and pulsating 
vibration air conversion means 23 for converting the compressed 
air generated by the source 22 into a positive pulsating 
vibration air. The member shown as a numeral 24 in Fig. 8 is 
flow rate control means comprised of an electromagnetic valve 
for adjusting the flow rate of the compressed air generated by 
the source 22 and may be provided if necessary. 

The compressed air source 22 and the flow rate control means 
24 are connected with a conduit T3 , and the flow rate control 
means 24 and the pulsating vibration air conversion means 23 
are connected with a conduit T4 in this embodiment. The 
compressed air generated from the source 22 is supplied to the 
flow rate control means 24 via the conduit T3 to be adjusted 
into a predetermined flow rate, then is supplied to the pulsating 
vibration air conversion means 23 via the conduit T4 . 

The member shown by a numeral 25 in Fig. 8 is rotary drive 
means such as a motor to drive and rotate a rotary cam (refer 
to a rotary cam 29 in Fig. 10) for converting a compressed air 
into a pulsating vibration air. 

The pulsating vibration air generation means 21 and the 
powder material spraying device 1 are connected via a conduit 
Tl to supply the positive pulsating vibration air from the 
generation means 21 into the powder material spraying device 
1 via the conduit Tl. 

In more detail, the pulsating vibration air conversion means 
23 of the pulsating vibration generation means 21 is connected 
with one end Tla of the conduit Tl and the other end Tib is 
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connected with the pulsating vibration air supply port 33el of 
the dispersion chamber 3 3 of the powder material spraying device 
1. 

The powder material spraying device 1 and the lubricant 
spraying chamber 61 are connected with the conduit T2 . The 
lubricant (powder) which is discharged from the powder material 
spraying device 1 and mixed to be dispersed with the positive 
pulsating vibration air in the conduit T2 is supplied to the 
lubricant spraying chamber 61 via the conduit T2 . 

Next, a construction of the rotary type tabletting machine 
41 is explained. 

Fig. 9 is a plane view diagrammatically showing the rotary 
type tabletting machine 41. 

A regular one is used as the rotary type tabletting machine 
41. Namely, the tabletting machine 41 has a turntable 44 
rotatably provided for a rotary axis , plural upper punches 42 • • • , 
and plural lower punches 43 

Plural dies 45 •■• are formed on the turntable 44 and the 
upper punch 42 and a corresponding lower punch 43 are provided 
for each die 45 in such a manner that plural upper punches 42 • • • , 
plural lower punches 43 • • • and plural dies 45 • • • are 
synchronously rotated. 

The plural upper punches 42 ••• are designed to be movable 
up and down into an axial direction of the rotary axis at a 
predetermined position by means of a cam mechanism (not shown) . 
The plural lower punches 42 ••• are also designed to be movable 
up and down into an axial direction of the rotary axis at a 
predetermined position by means of a cam mechanism 50. 

A member shown in a numeral 46 in Fig. 8 and Fig. 9 is a feed 
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shoe for filling a molding material in each die 45 and a 
member 47 is a scraper for making the filled material in the 
die 45 at a predetermined amount, and a member 4 8 is a tablet 
discharge scraper for discharging a produced tablet t to a 
discharge chute 49. 

A position shown as Rl in Fig. 9 is a lubricant spraying point , 
at which the lubricant spraying chamber 61 is provided in this 
external lubrication type tabletting machine A. More 
specifically, the lubricant spraying chamber 61 is fixedly 
provided on the turntable 44 in such a manner that the lubricant 
is sprayed on each surface of the dies 4 5 the upper punches 

42 and the lower punches 43 ■•• which are contained in the 

chamber 61 accompanying rotation of the dies 45 the upper 

punches 4 2 and the lower punches 43 • • • . A method for 

spraying the lubricant on the dies 45 the upper punches 

42 and the lower punches 43 in the lubricant spraying 

chamber 61 is detailed later. 

A position R2 in Fig. 9 is a material filling point by means 
of the feed shoe 4 6 where a molding material m is filled in a 
cavity formed with the die 45 and the lower punch 43 inserted 
at a predetermined position in the die 45. 

A position R3 in Fig. 9 is a pre-tabletting point where a 
fixed amount of molding material which is filled in the cavity 
formed by the die and the lower punch 43 and is scraped by the 
scraper 4 7 is preliminary tabletted by means of the upper punch 
42 and the corresponding lower punch 45. 

A position R4 in Fig. 9 is a main tabletting point where the 
pre-tabletted molding material is fully compressed by the upper 
punch 42 and the corresponding lower punch 45 so as to produce 
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a tablet t. 

A position R5 in Fig. 9 is a tablet discharging point where 
the tablet t discharged outside when the upper surface of the 
lower punch 43 is inserted into the upper end of the die 4 5 is 
discharged to the discharge chute 4 9 by means of the tablet 
discharging scraper 48. 

Next, a configuration of the pulsating vibration air 
conversion means 23 comprising the pulsating vibration air 
generation means 21 is detailed hereinafter. 

Fig. 10 is a sectional view diagrammatically showing a 
configuration of the pulsating vibration air generation means 
21 around the pulsating vibration air conversion means 23. 
The pulsating vibration air conv e rsion mea Tts-^-3Hms-a-hojr; 

Jcharge port 

26b, a valve seat 2 7 provided in^tJie-T5liamber 26, a valve plug 

28 for opening andcl^s^rg^the valve seat 28, and a rotary cam 

29 foroggninf^rid closing the valve plug 28 for the valve seat 

The conduit T4 is connected to the air supply port 26a and 
the conduit Tl is connected to the air discharge port 26b. 

A numeral 26c in Fig. 10 is a pressure regulating port 
provided in the hollow chamber 26 if necessary and a pressure 
regulating valve 30 is provided so as to communicate with or 
shut off from atmosphere. 

The valve plug 28 has a shaft 2 8a which is rotatably 
connected to a rotary roller 2 8b. 

A shaft hole h9 for containing the shaft 28a of the valve 
plug 2 8 airtight ly and movably up and down is provided for a 
body 23a of the pulsating vibration air conversion means 23. 
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The rotary cam 29 has an inside rotary cam 29a and an outside 
rotary cam 2 9b, 

A predetermined concavo-convex pattern is formed on each 
one of the inside rotary cam 29a and the outside rotary cam 2 9b 
so as to have a space about the distance of the diameter of the 
rotary roller 28b. 

The rotary cam 29 which has a concavo-convex pattern- 
suitable for mixing and dispersing a lubricant (powder) 
depending on its physical property is used. 

The rotary roller 28b is rotatably inserted between the 
inside rotary cam 2 9a and the outside rotary cam 2 9b of the rotary 
cam 29. 

A member shown as ax in Fig. 10 is a rotary axis of the rotary 
drive means 25 such as a motor and the rotary cam 29 is detachably 
provided for the rotary axis ax. 

Next, a method for supplying a positive pulsating vibration 
air to the conduit Tl by means of the pulsating vibration air 
generation means 21 is explained. 

At first, the rotary cam 29 with a concavo-convex pattern 
suitable for mixing and dispersing a lubricant (powder) 
depending on its physical property is attached on the rotary 
axis ax of the rotary drive means 25. 

Then the air source 22 is driven to supply a compressed air 
to the conduit T3 . 

When the flow rate control means 24 is provided, the 
compressed air supplied to the conduit T3 is fed to the conduit 
T4 after being adjusted to a predetermined flow amount by the 
flow rate controller means 24. The fixed amount of compressed 
air thus fed in the conduit T4 is supplied to the hollow chamber 
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2 6 from the air supply port 2 6a. 

The air source 22 and the rotary drive means 25 are driven, 
so that the rotary cam 29 attached to the rotary axis ax of the 
rotary drive means 25 is rotated at a fixed rotational speed. 
r^j$. ^/^>- Accordingly, tho rotary roller 28b ic rotated botwocn^hc 
inside rotary cam 2 9a and the outside rotary cam 2 9b of^ttierotary 
cam 2 9 which are rotated at a predetermir^ed^rotational speed 
in such a manner that the rotarvj?eiler 2 8 reproducibly moves 
up and down according to^ftepattern of the rotary cam 29. As 
a result, the vaJLv^plug 2 8 opens and closes the valve seat 28 
accordijig^to the concavo-convex pattern formed on the rotary 
e €m 29 . > 

If a pressure-regulating port 26c and the pressure- 
regulating valve 30 are provided for the hollow chamber 26, the 
pressure of the positive pulsating vibration air supplied to 
the conduit Tl is regulated by appropriately controlling the 
valve 30. 

Thus a positive pulsating vibration air is fed to the conduit 

Tl. 

The wavelength of the positive pulsating vibration air fed 
in the conduit Tl is properly regulated depending on the 
concavo-convex pattern of the rotary cam 29 and/or the 
rotational speed of the rotary cam 29. The wave shape of the 
positive pulsating vibration is also adjusted by the 
concavo-convex pattern of the rotary cam 29. The amplitude of 
the positive pulsating vibration air is controlled by adjusting 
the drive amount of the air source 22, by adjusting the flow 
rate control means 24 if it is provided, by properly adjusting 
the pressure-regulating valve 30 provided for the 
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pressure-regulating port 2 6c if they are provided, or by 
combining and adjusting them. 

Fig. 11 is an explanatory view exemplifying the positive 
pulsating vibration air thus supplied in the conduit Tl . 

The positive pulsating vibration air supplied in the conduit 
Tl may be a pulsating vibration air of which the peak amplitude 
is positive and the valley is atmospheric pressure as shown in 
Fig. 11a or may be a positive pulsating vibration air of which 
the peak and valley are positive as shown in Fig. lib. 

Next, operations of the powder material spraying device 1 
are explained. 

When a lubricant (powder) is quantitatively supplied to the 
lubricant spraying chamber 61 by mean of the powder material 
spraying device 1, the lubricant (powder) is stored in the 
powdered material storage hopper 2 of which the material feed 
port 2b is airtightly provided with a cover 2c. 

Then the rotary cam 2 9 with a concavo-convex suitable for 
mixing and dispersing the lubricant (powder) depending on its 
physical property is attached to the rotary axis ax of the rotary 
drive means 25 of the pulsating vibration air conversion means 
23. 

Next, the air source 22 and the rotary drive means 25 of 
the pulsating vibration air conversion means 23 are driven to 
be rotated at a fixed rotational speed, thereby supplying a 
positive pulsating vibration air with a desired flow rate, 
pressure, wavelength and wave shape to the conduit Tl. 

The positive pulsating vibration air thus supplied in the 
conduit Tl is fed in the dispersion chamber 33 from the pulsating 
vibration air supply port 33el and it swirls upwardly in the 
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chamber 33 like a tornado , then is discharged from the discharge 
port 33e2. 

The swirling positive pulsating vibration air generated in 
the dispersion chamber 33 doesn't lose its nature as a pulsating 
vibration air so that the elastic membrane 32 vibrates according 
to the frequency, amplitude, and wave shape of the positive 
pulsating vibration air. 

When the level sensor 36 is actuated to emit light from the 
light emitting element 3 6a and the light is received by the light 
receiving element 3 6b, the material feed valve 34 provided at 
the discharge port 2a of the material storage hopper 2 is moved 
downward to open the discharge port 2a. Then the lubricant 
(powder) stored in the hopper 2 is discharged to the cylindrical 
body 31 from the discharge port 2a to be accumulated on the 
elastic membrane 32. 

When the height H of the accumulated lubricant (powder) on 
the elastic membrane 32 exceeds the height Hth where the level 
sensor 36 is provided, the light emitted from the light emitting 
element 36a is intercepted by the lubricant (powder) accumulated 
on the membrane 32, therefore the light receiving element 36b 
doesn't receive the light emitted from the light emitting 
element 36a. Therefore, the material feed valve 34 provided 
at the material discharge port 2a of the powdered material 
storage hopper 2 moves upward to close the port 2a. The 
lubricant (powder) is accordingly accumulated on the elastic 
membrane 32 upto the position Hth where the level sensor 3 6 is 
provided. 

Next the operations of the powder material spraying device 
1 are explained. 
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Fig. 12 is an explanatory view diagrammatically showing the 
operations of the elastic membrane 32 of the powder material 
spraying device 1 . 

When the pressure Pr33 in the dispersion chamber 33 becomes, 
for example , higher than the pressure Pr31 in the cylindrical 
body 31 at a peak of the positive pulsating vibration air in 
the dispersion chamber 33 (pressure Pr33 > pressure Pr31) f the 
elastic membrane 32 is elastically deformed with its center 
curved upwardly as shown in Fig. 12a. 

A penetrating aperture 32a becomes V-shaped with its upper 
end opened when seen sectionally in this time and a part of 
lubricant (powder) stored on the elastic membrane 32 in the 
cylindrical body 31 falls in the V-shaped aperture 32a. 

Such an operation is the same as the elastic membrane 232 
as shown in Fig. 20. However, in this embodiment, a bypass pipe 
35 is newly provided between the dispersion chamber 33 and the 
cylindrical body 31 so that the elastic membrane 32 vibrates 
up and down with almost equal amplitudes in up and down directions 
with its original tension being its neutral position, thereby 
achieving an accurate vibration. 

Accordingly, an air communication passage between the 
cylindrical body 31 and the dispersion chamber 33 is formed with 
two systems in this powder material spraying device 1: the 
penetrating aperture 32a of the elastic membrane 32 and the 
bypass pipe 35. Therefore, the air can pass through the 
cylindrical body 31 and the dispersion chamber 33 via an 
available system. 

When the air flows from the dispersion chamber 33 to the 
cylindrical body 31 via the penetrating aperture 32a of the 
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elastic membrane 32 as shown in Fig. 12a , the air flow from the 
cylindrical body 31 to the dispersion chamber 33 is generated 
in the bypass pipe 35 . Accordingly the air can flow therebetween 
via the aperture 32a comparing with the minute amount of powder 
spraying means 201 without the bypass pipe 35. 

Then the pressure Pr33 in the dispersion chamber 33 becomes 
equal to the pressure Pr31 in the cylindrical body 31 as the 
positive pulsating vibration air gradually comes to its valley 
of the amplitude (pressure Pr33 = pressure Pr31), the elastic 
membrane 32 returns to its original position from an upwardly 
curved position. At the same time the penetrating aperture 32a 
returns to its original position from the V shape and the powdered 
material dropped in the opened aperture 32a is kept therein (see 
Fig. 12b) . 

As the air communication passage between the cylindrical 
body 31 and the dispersion chamber 33 of the spraying device 
1 is comprised of two lines: the penetrating aperture 32a of 
the elastic membrane 32 and the bypass pipe 35 , the air can flow 
therebetween via an available line. 

Namely when the penetrating aperture 32a is closed as shown 
in Fig. 12b , the air can flow from the cylindrical body 31 to 
the dispersion chamber 33 via the bypass pipe 35, therefore the 
pressure in the dispersion chamber 33 and the pressure in the 
cylindrical body 31 are rapidly balanced comparing with the 
minute amount of powder spraying means 201 without having the 
bypass pipe 3 5 as shown in Fig. 19 and Fig. 20. 

Next the pressure Pr33 in the dispersion chamber 33 is 
reduced at the amplitude valley of the positive pulsating 
vibration air, the elastic membrane 32 is elastically deformed 
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with its center curved downwardly. The penetrating aperture 
32a becomes reverse V-shaped with its lower end opened when seen 
sectionally. Then the powdered material kept in the aperture 
32a falls in the dispersion chamber 33 (see Fig. 12c). 

When the powdered material kept in the aperture 32a is 
discharged in the dispersion chamber 33, the air flows between 
the cylindrical body 31 and the dispersion chamber 33 through 
an available line because there are two air communication 
passages therebetween , namely the penetrating aperture 32a and 
the bypass pipe 35. 

In other words, the elastic membrane 32 is curved downwardly 
and the volume of the cylindrical body 31 becomes larger, the 
air flows from the dispersion chamber 33 to the cylindrical body 
31 via the bypass pipe 35. Therefore, the air flow from the 
dispersion chamber to the cylindrical body 31 via the 
penetrating aperture 32a isn't caused. Accordingly, the 
powdered material can be smoothly discharged through the 
aperture 32a comparing with the spraying means 201 without the 
bypass pipe 35 as shown in Fig. 19 and Fig. 20. 

Thus, the time required for balancing the pressure Pr31 in 
the cylindrical body 31 and the pressure Pr33 in the dispersion 
chamber 33 is reduced when the positive pulsating vibration air 
is supplied in the dispersion chamber 33 of the spraying device 
1 so that the responsibility of the vertical vibration of the 
elastic membrane 32 to the vibration of positive pulsating 
vibration air is superior. As a result, the powdered material 
can be smoothly discharged via the penetrating aperture 32a. 

Furthermore, according to the powder material spraying 
device 1, the lubricant (powder) dropped in the dispersion 
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chamber 33 is mixed and dispersed with the positive pulsating 
vibration air to be fluidized and is discharged from the 
discharge port 33e2 to the conduit T2 together with the positive 
pulsating vibration air. 

The discharged lubricant (powder) mixed and dispersed with 
the positive pulsating vibration air in the conduit T2 is 
pneumatically transported by the positive pulsating vibration 
air to be fed in the lubricant spraying chamber 61 from the other 
end of the conduit T2 (see the other end e2 of the conduit T2 
as shown in Fig. 8 and Fig. 9). 

Such discharge of the lubricant (powder) to the dispersion 
chamber 33 via the penetrating aperture 32a of the elastic 
membrane 32 is repeated while the spraying device 1 is operated. 

The light emitting element 36a of the level sensor 36 is 
lighted on while the quantitative spraying device 3 of the 
spraying device 1 is operated. When the light receiving element 
3 6b receives the light emitted from the light emitting element 
3 6a, the material feed valve 34 is moved downward to open the 
discharge port 2a of the material storage hopper 2. When the 
light receiving element 36b doesn't receive the light emitted 
from the light emitting element 3 6a, the material feed valve 
34 is moved upward to close the discharge port 2a of the hopper 
2. Accordingly, a fixed amount of lubricant (powder), namely 
at the height Hth where the level sensor 36 is provided above 
the elastic membrane 32, always exists on the elastic membrane 
32. 

According to the powder material spraying device 1, the up 
and down vibrations wherein the center of the elastic membrane 
32 is operated as the antinode of the vibration and the periphery 
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is operated as its node depend on by the frequency , amplitude 
and wave shape of the positive pulsating vibration air supplied 
in the dispersion chamber 33 . Therefore, as long as the positive 
pulsating vibration air supplied in the dispersion chamber 33 
is constant, a fixed amount of lubricant (powder) is always 
accurately discharged to the dispersion chamber 33 via the 
penetrating aperture 32a of the elastic membrane 32. 
Accordingly such a powder material spraying device 1 is superior 
as a device for supplying a fixed amount of powder (lubricant 
(powder) in this embodiment) to a desired place (lubricant 
spraying chamber 61 in this embodiment). 

The powder material spraying device 1 also has an advantage 
that if the frequency, amplitude and wave shape of the positive 
pulsating vibration air supplied in the dispersion chamber 33 
are controlled, the amount of powder (lubricant (powder) in this 
embodiment) supplied to a desired place (lubricant spraying 
chamber 61 in this embodiment) can be easily changed. 

Furthermore according to the spraying device 1 , the positive 
pulsating vibration air becomes a swirl directing upward. Even 
if the aggregated particles with large diameter are contained 
in the powder (lubricant (powder) in this embodiment) discharged 
to the dispersion chamber 33, most of all can be dispersed into 
small particles by being caught in the positive pulsating 
vibration air swirling in the dispersion chamber 33. 

In addition, the positive pulsating vibration air in the 
dispersion chamber 33 becomes an upward swirling flow so that 
the dispersion chamber 33 has a size classification function 
like a cyclone. Therefore, the powdered material (lubricant 
(powder) in this embodiment) with a predetermined particle size 
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can be discharged to the conduit T2 from the discharge port 33e2 . 
On the other hand, the aggregated particles with a large diameter 
keep swirling in the lower part of the dispersion chamber 33 
and are pulverized into a predetermined particle size by being 
caught in the positive pulsating vibration air swirling in the 
chamber 33, and then are discharged to the conduit T2 from the 
discharge port 33e2. 

Therefore, such a powder material spraying device 1 has an 
advantage that a fixed amount of powdered material (lubricant 
(powder) in this embodiment) with a uniform particle size can 
be fed to an objected place (lubricant spraying chamber 61 in 
this embodiment). 

Then the powdered material (lubricant (powder) in this 
embodiment) supplied in the conduit T2 is pneumatically 
transported to the other end e2 of the conduit T2 by means of 
the positive pulsating vibration air. 

Thereby, according to the powder material spraying device 
1, a deposit phenomenon and a pinhole phenomenon aren't caused 
in the conduit T2 , which have been seen in transportation means 
wherein the powdered material supplied in the conduit T2 is 
pneumatically transported to the other end e2 of the conduit 
T2 by a steady pressure air with constant flow. 

Therefore, according to the powder material spraying device 
1, the powdered material (lubricant (powder) in this embodiment) 
can be discharged from the other end e2 of the conduit T2 while 
keeping the concentration of the original powdered material 
discharged in the conduit T2 from the discharge port 33e2 of 
the dispersion chamber 33, thereby enabling an accurate control 
of the quantitativeness of the powdered material (lubricant 
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(powder) in this embodiment) sprayed from the other end e2 of 
the conduit T2 . 

Furthermore, according to the powder material spraying 
device 1, a fixed amount of powdered material (lubricant 
(powder) in this embodiment) is placed on the elastic membrane 
32 at the height Hth where the level sensor 36 is provided above 
the membrane 32 while operating the means 1. The amount of 
powdered material (lubricant (powder) in this embodiment) 
discharged from the penetrating aperture 32a of the elastic 
membrane 32 doesn't vary depending on the change in the amount 
of powdered material placed on the elastic membrane 32. 
Accordingly, the powder material spraying device 1 is superior 
as a device for supplying a fixed amount of powdered material 
(lubricant (powder) in this embodiment) to a desired place 
(lubricant spraying chamber 61 in this embodiment). 

Still further according to the powder material spraying 
device 1, even if the large size powdered material (lubricant 
(powder) in this embodiment) is discharged to the dispersion 
chamber 33 , such a material is pulverized into a predetermined 
particle size by being caught in the positive pulsating 
vibration air swirling in the chamber 33 and discharged to the 
conduit T2 from the discharge port 33e2, so that the large sized 
powdered material isn't deposited in the dispersion chamber 33. 

Therefore, if the quantitative spraying device 3 of the 
powder material spraying device 1 is operated for a long time, 
the powdered material (lubricant (powder) in this embodiment) 
doesn't deposit in the dispersion chamber 33 so that the number 
of cleaning in the dispersion chamber 33 can be reduced. 

When such a powder material spraying device 1 is attached 
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to the external lubrication type tabletting machine A, the 
cleaning in the dispersion chamber 33 isn't almost required 
while executing a continuous tabletting. Therefore, there is 
an effect that an externally lubricated tablet (tablet without 
including lubricant) can be effectively produced using such a 
tabletting machine A. 

Additionally the elastic membrane 32 of the powder material 
spraying device 1 is stretched by means of the elastic membrane 
installation means 5 as shown in Fig. 3, Fig. 4 and Fig. 5. The 
quantitativenes of powdered material spraying device 
(quantitative feed means) isn't damaged because of a loosed 
elastic membrane 32. 

Next a configuration of the lubricant spraying means 61 is 
explained. 

Fig. 13 is a sectional view diagrammatically showing a 
configuration of the lubricant spraying chamber 61 taken along 
line XIII - XIII of Fig. 9. 

The diameter of the lubricant spraying chamber 61 is a little 
larger than the diameter of the dies 43 • • • formed on the 
turntable 44 and a lower surface S61a and an upper surface S61b 
are opened respectively. An upper punch accommodation concave 
61a for containing the upper punches 42 ••• in the chamber 61 
is formed, if required, at an upper part of a rising wall W61 
of the lubricant spraying chamber 61 in a rotary orbit direction 
of the upper punches 42 

The end e2 of a conduit T2 is connected to the rising wall 
W61 of the spraying chamber 61 and the powdered material 
(lubricant (powder) in this embodiment ) mixed with and dispersed 
by the positive pulsating vibration air supplied via the conduit 
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T2 is designed to be sprayed from the end e2 together with the 
positive pulsating vibration air. 

An end e5 of a suction duct T5 connected to suction means 
72 of lubricant suction means 71 is connected to the rising wall 
W61 of the lubricant spraying chamber 61 . When the suction means 
72 is driven, the surplus powdered material among the material 
(lubricant (powder) in this embodiment) sprayed in the chamber 
61 is sucked. 

The lubricant spraying chamber 61 is fixedly provided such 
that the rotary orbit of the dies 45 ••• formed on the turntable 
44 is positioned on the lubricant spray point Rl . The turntable 
44 is rotated in such a manner that a surface S44 of the turntable 
44 rubs on_the lower surface S61a of the chamber 61. 

A lubricant (powder) is applied on the upper punches 42 • , 
the lower punches 43 ••• and the dies 45 ••• in the lubricant 
spraying chamber 61 as follows. 

The lubricant (powder) mixed with and dispersed by the 
positive pulsating vibration air is sprayed in the lubricant 
spraying chamber 61 from the end e2 of the conduit T2 . Then 
the suction means 72 is driven at an appropriate driving amount 
so as to suck the surplus lubricant (powder) sprayed in the 
chamber 61 from the end e5 of the suction duct T5. The lubricant 
spraying chamber 61 is thereby kept in a condition that the 
lubricant (powder) with a fixed concentration is mixed and 
dispersed in the positive pulsating vibration air. 

The turntable 44 , the upper punches 42 ••• and the lower 
punches 43 • • • are synchronously rotated and a lubricant is 
sequentially applied on a surface (upper surface) S43 of the 
lower punch 43 inserted to a fixed position in the die 4 5 , a 
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part of the inner circumference S45 in the die 45 above the 
surface (upper surface) S43 of the lower punch 43, the die 45 
being fed under the lubricant spraying chamber 61, and a surface 
(lower surface) S42 of the upper punch 42 moved in the chamber 
61. 

In the lubricant spraying chamber 61, a lubricant (powder) 
is applied on the surface (upper surface) S43 of the lower punch 
43, the part in the circumferential wall S45 of the die 45 above 
the surface (upper surface) S43 of the lower punch 43, and the 
surface (lower surface) S42 of the upper punch 42 under influence 
of the positive pulsating vibration air. Therefore, even if 
the surplus lubricant is adhered thereon, it is blown off at 
the peak of the positive pulsating vibration air. Thus blown 
lubricant (powder) is sucked from the end e5 of the suction duct 
T5 so that the minimum amount of lubricant (powder) can be 
uniformly applied on those surfaces. 

Next, a construction of the lubricant suction means 71 is 
detailed. 

Fig. 14 is an enlarged view of a diagrammatic configuration 
around the lubricant suction means 71 of Fig. 8. 

The lubricant suction means 71 has the suction means 72 such 
as a blower and the suction duct T5 connected with the suction 
means 72. 

One end of the suction duct T5 (see the end e2 of the suction 
duct T5 in Fig. 8) is connected to the lubricant spraying chamber 
61. The duct T5 is once divided into two branch pipes T5a, T5b 
which are then integrated into a conduit T5c to be connected 
to the suction means 72. 

Conduit switch means vl such as an electromagnetic valve 
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and light permeable type powder concentration measuring means 
73 are sequentially provided into a direction of the suction 
means 72 from the end e2 of the suction duct T5 . 

The light permeable type powder concentration measuring 
means 73 has a measurement cell 74 and light permeable type 
measuring means 75. 

The measurement cell 74 is made of quartz and connected in 
midstream of the branch pipe T5a. 

The light permeable type measuring means 75 is provided with 
laser beam emitting means 75a for emitting laser beams and 
scattering beam receiving means 7 5b for receiving the light 
scattered by an object and is designed to measure the flow rate, 
particle diameter, particle size distribution and concentration 
of the object according to the Mie theory. In this embodiment, 
the laser beam emitting means 75a and the scattering beam 
receiving means 75b are opposed so as to interpose the 
measurement cell 74 in such a manner that the flow rate, particle 
diameter, particle size distribution and concentration of the 
powdered material (lubricant (powder) in this embodiment) 
running in the branch pipe T5a can be measured in the measurement 
cell 74. 

Conduit switch means v2 such as an electromagnetic valve 
is provided for the branch pipe T5b. 

Further, conduit switch means v3 such as an electromagnetic 
valve is provided for the branch pipe T5c. 

For controlling the concentration of the lubricant (powder) 
in the lubricant spraying chamber 61 by means of the lubricant 
suction means 71, the conduit switch means vl and v3 are opened 
while the conduit switch means v2 is closed, and then the suction 
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means 72 is driven. 

When the pulsating vibration air generation means 21 and 
the powder material spraying device 1 are driven respectively , 
the lubricant mixed with and dispersed by the positive pulsating 
vibration air is supplied in the lubricant spraying chamber 61 
together with the positive pulsating vibration air. 

Then a part of the lubricant (powder) fed in the lubricant 
spraying chamber 61 is used for spraying on each surface (lower 
surface) S42 of the upper punches 42 each surface S43 (upper 

surface) of the lower punch 43 and each inner circumference 

S45 of the dies 45 The surplus lubricant is sucked to the 

suction means 72 from the end e5 of the suction duct T5 via the 
branch pipe T5a and the conduit T5c. 

This time the light permeable type measuring means 75 
consisting the light permeable type powder concentration 
measuring means 73 is driven to measure the flow rate, particle 
diameter, particle size distribution, and concentration of the 
lubricant (powder) running in the measurement cell 74, namely 
in the branch pipe T5a. 

The concentration of the lubricant (powder) in the lubricant 
spraying chamber 61 is controlled by appropriately adjusting 
the control amount of the flow rate control means 24 and the 
drive amount of the pulsating vibration air generation means 
21 depending on the measured value of the light permeable type 
measuring means 75. 

Under such operations, a problem is caused such that the 
lubricant (powder) is adhered in the inner circumference of the 
measurement cell 74 and the permeable type measuring means 75 
can ' t accurately measure the flow rate and so on of the lubricant 
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running in the branch pipe T5a because of thus adhered lubricant. 
In such a case a compensation is required for removing the 
affection (noise) caused by the lubricant (powder) adhered in 
the measurement cell 74 from the measured value of the measuring 
means 75. However, according to the external lubrication type 
tabletting machine A, the conduit switch means vl is closed and 
the conduit switch means v2 is opened while keeping the suction 
means 72 driven for measuring the affection (noise) by the 
lubricant. The lubricant (powder) sucked in the suction duct 
T5 from the end e5 of the suction duct T5 is further sucked in 
the suction means 72 so that the lubricant (powder) doesn't run 
in the branch pipe T5a. 

When the permeable type measuring means 75 is driven at this 
time, the affection (noise) by the lubricant (powder) adhered 
in the measurement cell 74 can be measured. 

The measured value of the affection (noise) by the lubricant 
(powder) adhered in the cell 74 is temporarily stored in memory 
means of the processing unit 81. 

Thereafter, the conduit switch means vl is opened and the 
conduit switch means v2 is closed while keeping the suction means 
72 driven so as to run the lubricant (powder) through the branch 
pipe T5a. Then the permeable type measuring means 75 is driven 
to measure the flow rate and so on of the lubricant (powder) 
running in the measurement cell 7. The compensation value 
obtained by removing the affection (noise) of the lubricant 
(powder) adhered in the cell 74 from the measured value of the 
measurement means 7 5 based on the compensation program and the 
measured value of the affection (noise) of the lubricant 
(powder) adhered in the cell 74 stored in the memory means of 
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the processing unit 81 in advance. Then the concentration of 
the lubricant (powder) in the lubricant spraying chamber 61 is 
controlled by adjusting the regulating amount of flow rate 
control means 24 and the driving amount of pulsating vibration 
air generation means 21. 

According to the external lubrication type tabletting 
machine A shown in Fig. 8, the processing unit 81 and the flow 
rate control means 24 are connected by a signal line Ll in such 
a manner that the flow rate control means 24 can be controlled 
by command signals from the processing unit 81. Further, the 
processing unit 81 and the rotary drive means 2 5 are connected 
by a signal line L2 so that the rotational speed of the rotary 
axis of the rotary drive means 25 (see the rotary axis ax in 
Fig. 7) can be controlled by command signals from the processing 
unit 81. 

In the external lubrication type tabletting machine A, the 
processing unit 81 and the suction means 72 are connected by 
a signal line L3 in such a manner that the drive amount of the 
suction means 72 is controlled by command signals from the 
processing unit 81. The processing unit 81 is also connected 
to the light permeable type powder concentration measuring means 
73 (specifically light permeable type measuring means 75) via 
a signal line L4 . According to command signals from the 
processing unit 81, the light permeable type measuring means 
75 is driven, the measured value of the measuring means 75 is 
stored in the storage means in the processing unit 81, the drive 
amount of the suction means 72 is controlled based on the measured 
value of the measuring means 75 following a processing program 
stored in the memory means in the processing unit 81 in advance, 
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and the driving amount of the pulsating vibration air generation 
means 21 is controlled, so that the concentration of the 
lubricant (powder) in the lubricant spraying chamber 61 can be 
controlled. The processing unit 81 is connected to the conduit 
switch means vl by a signal line L5 so that the conduit switch 
means vl can be opened and closed by command signals from the 
processing unit 81. The processing unit 81 and the conduit 
switch means v2 are connected by a signal line L6 so that the 
conduit switch means v2 can be opened and closed by command 
signals from the processing unit 81. Further, the processing 
unit 81 and the conduit switch means v3 are connected by a signal 
line L7, therefore the conduit switch valve v3 can be opened 
and closed by command signals from the processing unit 81. 

In the external lubrication type tabletting machine A, the 
processing unit 81 is connected to the tabletting machine 41 
via a signal line (not shown) so as to enable the tabletting 
machine 41 to be driven or stopped by command signals from the 
unit 81. Between the processing unit 81 and the air source 22 
is connected by a signal line (not shown) so as to drive and 
stop the air source 22 and control the drive amount by command 
signals from the unit 81. 

The processing unit 81 is further connected to the level 
sensor 36 by a signal line (not shown) so that the level sensor 
36 is driven and stopped by command signals from the unit 81. 
When the level sensor 36 is driven, the signal detected by the 
light receiving element 36b comprising the level sensor 36 is 
transmitted to the processing unit 81. 

The processing unit 81 is also connected to the material 
feed valve 34 by a signal line (not shown) in such a manner that 
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the feed valve 3 4 moves up and down to open and close the discharge 
valve 2a of the powdered material storage hopper 2 according 
to command signals from the unit 81. In this embodiment, when 
the processing unit 81 receives signals from the light receiving 
element 3 6b indicating the light from the light emitting element 
3 6a has been received while operating the level sensor 36, the 
processing unit 81 is designed to send signals to the material 
feed valve 34 to go downward. Upon receiving such signals, the 
material feed valve 34 goes down to open the discharge port 2a 
of the powdered material storage hopper 2. 

When the processing unit 81 receives signals from the light 
emitting element 36b indicating that the light emitted from the 
element 3 6a isn't received while the level sensor 36 is operated, 
the processing unit 81 sends signals to the material feed valve 
34 to go upward. Upon receiving such signals, the material feed 
valve 34 moves upward to close the discharge valve 2a of the 
powdered material storage hopper 2. 

Next, a method for producing externally lubricated tablet 
(tablet without including lubricant) by means of the external 
lubrication type tabletting machine A shown in Fig. 8 is 
explained. 

A molding material is charged in a feed shoe 4 6 of the 
external lubrication type tabletting machine A in order to 
produce a tablet t. In case of producing an external lubrication 
tablet, active substances (active ingredient or active 
material) and other additives excluding a lubricant 
(excipients; a dis integrant , a stabilizer, and an adjuvant added 
if required) are charged as a molding material. 

A lubricant (powder) is contained in the powdered material 
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storage hopper 2 comprising the powder material spraying device 
1 and the cover 2c is airtightly attached on the material feed 
port 2b of the hopper 2. 

Then a rotary cam (rotary cam 29 in Fig. 10) having a 
concavo-convex pattern which can generate a positive pulsating 
vibration air for easily mixing and dispersing the lubricant 
(powder) is attached to a rotary axis (rotary axis ax in Fig. 10) 
of the rotary drive means 25 of the pulsating vibration 
conversion means 23. 

The processing unit 81 sends signals to the conduit switch 
means vl to open the conduit T5a and sends signals to the conduit 
switch means v3 to open the branch pipe T5c. The unit 81 also 
sends signals to the conduit switch means v2 to close the branch 
pipe T5b. In case of measuring the affection (noise) of the 
lubricant (powder) adhered on the measurement cell 74, the 
processor unit 81 sends signals to the conduit switch means vl 
to close the branch pipe T5a and to the conduit switch means 
v2 signals to open the branch pipe T5b while keeping the conduit 
switch means v3 opened. When the measurement is finished , the 
processing unit 81 sends signals to the conduit switch means 
vl to open the branch pipe T5a, to the conduit switch means v2 
signals to close the branch pipe T5b while keeping the conduit 
switch means v3 opened. 

Then the processing unit 81 sends drive signals to the 
suction means 72 to be driven with a predetermined drive amount. 

The processing unit 81 sends drive signals of the rotary 
type tabletting machine 41 to synchronously rotate the turntable 
44, the upper punches 42 ••• and the lower punches 43 ••• at a 
fixed rotational speed. 
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Further the processing unit 81 sends drive signals to the 
air source 22 to be driven at a predetermined drive amount. 

Drive signals are sent to the rotary drive means 2 5 of the 
pulsating vibration air conversion means 23 from the processing 
unit 81 so that the rotary drive means 25 is driven with a 
predetermined drive amount. 

Then a predetermined positive pulsating vibration air is 
fed to the conduit T from the pulsating vibration air conversion 
means 23, further fed to the dispersion chamber 33 from the 
positive pulsating vibration air supply port 33el, and becomes 
a swirling flow toward the discharge port 33e2 in the dispersion 
chamber 33. 

When the positive pulsating vibration air is fed to the 
dispersion chamber 33, the elastic membrane 32 is repeatedly 
vibrated up and down (see Fig. 12a, Fig. 12b and Fig. 12c), 
therefore the lubricant (powder) stored and piled on the elastic 
membrane 32 in the lower cylindrical body 31p2 is discharged 
to the dispersion chamber 33 via the penetrating aperture 32a 
of the elastic membrane 32. 

The discharge of the lubricant (powder) stored on the 
elastic membrane 32 is executed from the aperture 32a while 
the powder material spraying device 1 is operated by driving 
the pulsating vibration air generation means 21. When the 
amount (height H) of lubricant stored on the elastic membrane 
32 becomes lower than the position (height Hth) where the level 
sensor 36 is provided (H<Hth), the light emitted from the light 
emitting element 36a is received by the light receiving element 
36b so that the material feed valve 34 goes down to discharge 
the lubricant (powder) stored in the material storage hopper 
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2 onto the elastic membrane 32 in the lower cylindrical body 



31p2. Thus the lubricant is discharged on the elastic membrane 
32, the amount (height H) of the stored lubricant on the membrane 

32 reaches the position (height Hth) where the level sensor 36 
is positioned, and the light receiving element 3 6b doesn't 
receive the light emitted from the light emitting element 3 6a. 
The material feed valve 34 moves upward to stop discharging the 
material from the powdered material storage hopper 2 to the lower 
cylindrical body 31p2. Repeating such operations, 
approximately a fixed amount of lubricant (powder) is always 
stored on the elastic membrane 32 in the lower cylindrical body 
31p2 while driving the powder material spraying device 1 by the 
pulsating vibration air generation means 21. 

The lubricant (powder) discharged in the dispersion chamber 

33 is mixed with and dispersed in the positive pulsating 
vibration air swirling in the chamber 33 to be fluidized and 
is discharged to the conduit T2 from the discharge port 3 3e2 
together with the positive pulsating vibration air. 

Aggregated particles with a large diameter in the lubricant 
(powder) keep swirling in the lower part of the dispersion 
chamber 33 so that such large particles of lubricant can't be 
discharged in the conduit T2 . 



e dispejLsiuu chamber 33. 

The lubricant (powder) discharged in the conduit T2 is 
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pneumatically transported by the positive pulsating vibration 
air from the end e2 of the conduit T2 to the lubricant spraying 
chamber 61 to be sprayed together with the positive pulsating 
vibration air. 

The lubricant (powder) supplied in the lubricant spraying 
chamber 61 is sprayed on each surface of the upper punches 42 • • • , 
the lower punches 43 and the dies 45 ••• contained therein. 

The surplus lubricant (powder) sprayed in the lubricant 
spraying chamber 61 is sucked to be removed therefrom via the 
suction duct T5 . 

Therefore, a lubricant (powder) is sequentially and 
uniformly applied on each surface of the upper punches 42 
the lower punches 43 and the dies 45 ••• at the lubricant 

spraying point Rl . 

Then a molding material is sequentially filled in the cavity 
formed by the die 45 and the lower punch 43 inserted in a fixed 
position in the die 45 by means of the feed shoe 48 at the material 
filling point R2 . 

The molding material filled in the die 45 is scraped to be 
a predetermined amount by the scraper 47 and is fed to a 
preliminary tabletting point R3 to be preliminary tabletted by 
the upper punch 42 and the corresponding lower punch 43. Then 
at a main tabletting point P4 the pre-tabletted molding material 
is fully compressed by the upper punch 42 and the lower punch 
43 to produce a tablet t. 

Thus produced tablet is then fed to the material discharge 
point R5 and is discharged to a discharge chute 4 9 by the tablet 
discharging scraper. 

An operator observes the tablet t discharged in the 
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discharge chute 49. 

If sticking, capping or laminating is appeared in the 
tablets t the concentration of the lubricant (powder) in 

the lubricant spraying chamber 61 is controlled to be increased 
so as to reduce the frequency of such tablet problems. It can 
be achieved by controlling the drive amount of compression air 
source 22 or the suction means 72 , by controlling the flow rate 
control means 24 if it is provided , or by controlling the pressure 
regulating valve 30 if it is provided for the pressure regulating 
port 26c. Furthermore, the elastic membrane 32 may be exchanged 
for the one with a larger penetrating aperture 32a for its 
purpose. 

Consequently, the external lubrication type tabletting 
machine A can constantly produce a large amount of external 
lubrication tablets at a high industrial productivity, which 
has been difficult in prior arts. 

On the other hand, when the lubricant amount in the tablet 
composition is found to be larger than the predetermined amount 
by analyzing the composition in the tablets t • • • even if 
tabletting problems such as sticking, capping and laminating 
aren't caused for the produced tablet t the concentration 

of the lubricant (powder) in the lubricant spraying chamber 61 
is controlled to be reduced. It can be achieved by controlling 
the drive amount of compression air source 2 2 or suction means 
72, by controlling the flow rate control means 24 if it is 
provided, or by controlling the pressure regulating valve 30 
if it is provided for the pressure regulating port 26c. 
Consequently the amount of lubricant (powder) applied on each 
surface of the upper punch 42 the lower punch 43 and 
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the dies 45 • • • is controlled to be constant so that the 
transposed amount of lubricant on those surfaces becomes 
constant. Furthermore, the elastic membrane 32 may be exchanged 
for the one with a smaller penetrating aperture 32a for the 
purpose. 

The amount of lubricant (powder) dispersed on each surface 
of the tablets t ••• affects its disintegrability in case of 
external lubrication tablets. 

External lubrication tablets have an advantage that the 
disintegration velocity of the tablets can be increased 
comparing with inner lubrication tablets (tablets produced by 
the molding material combined and dispersed with a lubricant 
(powder) in advance in order to prevent tabletting problems such 
as sticking, capping and laminating in case of tabletting 
procedure). However, if a large amount of lubricant (powder) 
is attached on the surface of the external lubrication tablet, 
the disintegration velocity of the tablets t • • • tends to be slow 
on account of the water repellency of the lubricant. According 
to the external lubrication type tabletting machine A, since 
the concentration of the lubricant (powder) in the lubricant 
spraying chamber 61 can be controlled at a desired degree, a 
large amount of external lubrication tablets with a superior 
disintegration property can be produced constantly at an 
industrial production basis while preventing tabletting 
problems such as sticking, capping and laminating. 

Finishing such control operations, the above-mentioned 
production conditions are stored in the memory of the processing 
unit 81 of the external lubrication type tabletting machine A. 

According to the external lubrication type tabletting 
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machine A, the elastic membrane 32 doesn't go slack when the 
powder material spraying device 1 is operated for a long time 
because the elastic membrane installation means 5 is used for 
attaching the elastic membrane 32 to the spraying device 1. 

Therefore, the production conditions of the tablets are 
stored in the memory of the processing unit 81 of the external 
lubrication type tabletting machine A, desired external 
lubrication tablets can be constantly produced for a long time 
according to the stored production conditions. 

In the external lubrication tabletting machine A, the 
concentration of the lubricant (powder) in the lubricant 
spraying chamber 7 2 can be controlled by monitoring the 
lubricant passing through the measurement cell 74 by means of 
the light permeable type powder concentration measuring means 
73 while producing tablets t . Further according to the external 
lubrication type tabletting machine A, the pulsating vibration 
air generation means 21 , the powder material spraying device 
1/ the tabletting machine 41 and the suction means 72 aren't 
required to be stopped when the affection (noise) of the 
lubricant adhered on the measurement cell 74 is measured, so 
that there is an effect that tablets are produced at high 
productivity. 

In the above-mentioned embodiments, the elastic membrane 
32 is explained to have one slit as a penetrating aperture 32a. 
However the number isn't limited and an elastic membrane 32A 
may have plural penetrating apertures 32a as shown in Fig. 15 . 

Further according to the above-mentioned embodiments, the 
pulsating vibration air conversion means 23 comprising the 
pulsating vibration air generation means 21 is explained such 
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that the valve plug 2 8 is moved up and down by rotating the cam 
2 9 according to the concavo-convex pattern provided thereon and 
a desired positive pulsating vibration air is supplied in the 
conduit Tl by opening and closing the valve seat 27 by the valve 
plug 28. It is only a preferable example for accurately 
supplying a desired positive pulsating vibration air in the 
conduit Tl. For example the rotary type pulsating vibration 
air conversion means 23A as shown in Fig. 16 and the rotary type 
pulsating vibration air conversion means 23B as shown in Fig. 17 
may be provided. 

The pulsating vibration air generation means 21A of Fig. 16 
has the same construction as the pulsating vibration air 
generation means 21 of Fig. 10 other than the construction of 
the pulsating vibration air conversion means. Corresponding 
members have the corresponding reference numerals and their 
explanations are omitted here. 

The pulsating vibration air conversion means 23A of the 
pulsating vibration air generation means 21A has a cylindrical 
body 92 and a rotary valve 93 attached to a rotary axis 92a 
consisting a center axis of the cylindrical body 92 so as to 
divide a hollow chamber 93 into two parts. The rotary axis 92a 
is designed to be rotated at a fixed rotational speed by rotary 
drive means such as a motor (not shown). 

Conduits T4 and Tl are connected to the external 
circumferential wall of the cylindrical body 92 with a fixed 
space. 

A compression air source 22 is driven to supply a fixed 
amount of compressed air in a conduit T3 for supplying a desired 
positive pulsating vibration air in the conduit Tl by means of 
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the pulsating vibration air generation means 21A. If flow rate 
control means 24 is provided, the flow rate of the compressed 
air fed in the conduit T4 is controlled by adjusting the flow 
rate control means 24. 

The rotary axis 92a is rotated at a fixed rotational speed 
by rotary driving means such as an electric motor (not shown) 
so that the rotary valve 93 attached to the axis 92a is rotated 
at a fixed speed. 

Then the compressed air generated from the compression air 
source 2 2 is fed to the conduit Tl from the conduit T4 because 
the conduits T4 and tl are communicated when the rotary valve 
93 is at a position shown with solid lines in the figure. 

When the rotary valve 93 is positioned as shown in imaginary 
lines, the conduits T4 and Tl are shut off by the rotary valve 
93. 

In such a case the compressed air is fed from the conduit 
T4 to one space SI divided by the rotary valve 93 and air is 
compressed in the space SI. 

On the other hand, the compressed air stored in another space 
S2 formed by the rotary valve 93 is fed to the conduit Tl . 

Repeating such operations by the rotation of the rotary 
valve 93, a positive pulsating vibration air is transmitted to 
the conduit Tl . 

Next, the pulsating vibration air generation means 2 IB in 
Fig. 17 is explained diagrammatically . 

Fig. 17 shows an explanatory view diagrammatically showing 
the pulsating vibration air generation means 2 IB. 

The pulsating vibration air generation means 2 IB in Fig. 17 
has the same construction as the pulsating vibration air 
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generation means 21 in Fig. 10 except for the construction of 
the pulsating vibration air conversion means 23B. The 
corresponding members have the same reference numerals and their 
explanations are omitted here. 

The pulsating vibration air conversion means 23B of the 
pulsating vibration air generation means 2 IB has a cylindrical 
body 102 including a rotary valve 103. 

The cylindrical body 102 is constructed such that one end 
102e is opened and the other end is closed by a cover 102c and 
a suction port 102a and a transmission port 102b are provided 
for its circumferential side wall. 

A conduit T4 is connected to the suction port 102a which 
is connected to the air source 22 and a conduit Tl is connected 
to the transmission port 102b which is connected to the powdered 
material quantitative feeder 1. 

The member shown as 102d is a bearing hole for pivoting the 
rotary valve 103. 

The rotary valve 103 is cylindrical with a hollow hlO and 
an opening hll is provided on its circumferential wall S103. 
One end of the rotary valve 103 is opened and the other end is 
closed by a cover 103c. 

A rotary axis 104 is extended to the rotary center of the 
rotary valve 103. Rotary drive means such as an electric motor 
(not shown) is connected to the rotary axis 104 and the rotary 
valve 103 is rotated around the rotary axis 104 when the rotary 
drive means is driven. 

The outer diameter of the circumferential wall S103 of the 
rotary valve 103 is almost the same as the inner diameter of 
the cylindrical body 102 in such a manner that the rotary valve 
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103 is contained in the cylindrical body 102 so that the 
circumferential wall SI 03 rubs against the inner circumference 
of the body 102 when the rotary valve 103 is rotated. 

The member shown as 103d in Fig. 17 is a rotary axis rotatably 
contained in the rotary bearing hole 10 2d provided for the cover 
102c of the cylindrical body 102. 

The rotary valve 103 is rotatably provided in the 
cylindrical body 102 such that the rotary axis 103d is attached 
to the rotary bearing hole 102d. 

When a desired positive pulsating vibration air is supplied 
in the conduit Tl by means of the pulsating vibration air 
generation means 2 IB, a compressed air is supplied in the conduit 
Tl by driving the air source 22. 

The rotary valve 103 can be rotated at a fixed rotational 
speed by rotating the rotary axis 104 at a fixed rotational speed 
by the rotary drive means such as an electric motor (not shown) . 

When the opening hll of the rotary valve 103 is positioned 
at the transmission port 102b, the conduits T4 and Tl are 
communicated so that a compressed air is fed to the conduit pipe 
Tl. 

When the circumferential wall S103 of the rotary valve 103 
is positioned at the transmission port 102b, the conduits T4 
and Tl are closed by the wall S103 so that a compressed air isn't 
fed to the conduit Tl. 

Repeating such operations by the rotation of the rotary 
valve 103 , a positive pulsating vibration air is fed in the 
conduit Tl . 

Considering the decrescence property of a positive 
pulsating vibration air, it is preferable to produce a positive 
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pulsating vibration air with clear on and off conditions from 
the pulsating vibration air generation means. In order to 
generate such a clear positive pulsating vibration air, it is 
preferable to use the rotary cam type pulsating vibration air 
conversion means 23 in Fig. 10 rather than the rotary type 
pulsating vibration air conversion means 23A in Fig. 16 and the 
rotary type pulsating vibration air conversion means 23B in 
Fig. 17 . 

In the above-mentioned powder material spraying device 1, 
an example is explained wherein a lubricant (powder) is stored 
in the material storage hopper 2. However, the material 
spraying device 1 isn't limited for a lubricant spraying chamber 
but can be used as a quantitative feeder of several kinds of 
powder . 

For example, the powder material spraying device 1 may be 
provided around a metal mold of an injection molding machine 
and can be preferably used as molding lubricant spraying device 
for an injection mold. An injection molding cycle is comprised 
of a nozzle touch procedure, an injection procedure for 
injecting a melted resin in a clamped mold, a cooling procedure 
for cooling down the melted resin injected in the mold and a 
take-out procedure for taking out the molded resin by opening 
the mold. At the take-out procedure a spraying port e2 is 
approached to the clamped area of a movable mold and a fixed 
mold by means of a robot and so on immediately after the molded 
resin is taken out, and then a molding lubricant (powder) is 
sprayed on the movable mold surface and the fixed mold surface 
in order to prevent the molded resin from adhering on the molding 
surfaces. Thereafter, the spraying port e2 is moved out of the 
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clamp area. 

If several kinds of powder such as food, resin, chemical 
materials are contained in the powdered material storage hopper 
2 of the powder material spraying device 1 , the spraying device 
1 can be used as a quantitative feeder for such a powder. 

Next, the effects of the powder material spraying device 
1 of the present invention are explained based on experiments. 

The experiments were executed as follows. 

The powder material spraying device 1 shown in Fig.l was 
composed. 

A bypass pipe 35 was detachably provided for a cylindrical 
body 31 and a dispersion chamber 33. 

When the bypass pipe 35 was removed from the cylindrical 
body 31 and the dispersion chamber 33, a connecting hole 31h 
of the bypass pipe 35 of the cylindrical body 31 was able to 
be closed by a cover (not shown) and a connecting hole 33h of 
the bypass pipe 35 of the dispersion chamber 33 was able to be 
also covered by a cover (not shown). 

A conduit with a fixed length (not shown) was connected to 
a discharge port 33e2 of the dispersion chamber 33 and light 
permeable type powder concentration measuring means was 
connected to the tip of the conduit. 

Pulsating vibration air generation means 21 shown in Fig. 10 
was connected to a pulsating vibration air supply port 33el of 
the dispersion chamber 33 of the powder material spraying device 
1. 

Next, magnesium stearate powder (Japanese Pharmacopoeia) 
was contained as a lubricant in the storage hopper 2, then a 
cover 2c was airtightly attached to a material feed port 2b of 



66 



the hopper 2 . 

A level sensor 3 6 was operated and a fixed amount of 
magnesium stearate powder was placed on an elastic membrane 32 
in a cylindrical body 31. 

t - A positive pulsating vibration air with a predetermine^ 

frequency (20Hz in this example) and at a fixed press ur£^CT72Mpa 
in this example) was supplied to the disper^Aeffchamber 3 3 by 
driving the pulsating vibration aip-ggneration means 21. The 
spray amount of magn^s-itlm stearate powder (Japanese 
Pharmacopoeia ) sp^^ed from the tip of a conduit (not shown) 
connect^d^to the discharge port 33e2 of the dispersion chamber 
3*3*was mea s ured with tim e . 

Next, the bypass pipe 3 5 was removed from the powder material 
spraying device 1, the connecting hole 31h (not shown) of the 
cylindrical body 31 to the bypass pipe 35 was closed by the cover 
and the connecting hole 33h of the dispersion chamber 33 to the 
bypass pipe 35 was closed by the cover (not shown). Under such 
conditions other conditions were the same as the above-mentioned , 
the spray amount of magnesium stearate powder (Japanese 
Pharmacopoeia) from the tip of the conduit (not shown) connected 
to the discharge port 3 3e2 of the dispersion chamber 33 was 
measured with time. 

The result is shown in Fig. 18. 

A sequential line graph shown with a solid line in Fig. 18 
shows the variation per hour of the spray amount of magnesium 
stearate powder (Japanese Pharmacopoeia) from the tip of the 
conduit (not shown) connected to the discharge port 33e2 of the 
dispersion chamber 33 of the powder material spraying device 
1 when the bypass pipe 35 was attached. A sequential line graph 
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shown with a dotted line shows that when the bypass pipe was 
removed . 

A comparison is made between the spray amount of magnesium 
stearate powder (Japanese Pharmacopoeia) from the tip of the 
conduit (not shown) connected to the discharge port 33e2 of the 
dispersion chamber 33 of the powder material spraying device 
1 when the bypass pipe 35 is attached and that when the bypass 
pipe 35 is removed. As seen from Fig. 18, a fixed amount of 
magnesium stearate is sprayed at almost a steady rate 
immediately after the powder material spraying device 1 
attaching the bypass pipe 35 is driven. Such a spraying device 
is superior to the one without having the bypass pipe 35 
considering the economic stability and quant itativeness . 
Further it has been found that a larger amount of magnesium 
stearate powder can be sprayed per hour from the tip of the 
conduit (not shown) connected to the discharge port 3 3e2 of the 
dispersion chamber 33 with a smaller energy. 

Industrial Applicability 

As mentioned above, the powdered material spraying device 
as set forth in claim 1 has two air communication passages: an 
aperture of an elastic membrane and a bypass pipe, by connecting 
the bypass pipe between a cylindrical body and a dispersion 
chamber . 

Therefore, the air can flow in an available passage between 
the cylindrical body and the dispersion chamber because there 
are two air communication passages. 

When a positive pulsating vibration air is supplied to the 
dispersion chamber, the pressure in the cylindrical body and 
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the pressure in the dispersion chamber are instantly balanced, 
so that the elastic membrane is vibrated up and down with almost 
equal amplitudes against the vibration of the positive pulsating 
vibration air with its original stretched position at a neutral 
position, thereby achieving the superior reproductivity and 
responsibility. As a result, a powdered material can be 
discharged well via the penetrating aperture of the elastic 
membrane . 

According to the elastic membrane installation means as set 
forth in claim 2, an elastic membrane is placed on a push-up 
member on a pedestal and a presser member is fastened to the 
pedestal, so that the elastic membrane is pushed up into a 
direction of the presser member by means of the push-up means. 
As a result, the elastic membrane is stretched from its inside 
to outside by being pushed up into the presser member direction. 

The stretched elastic membrane is at first inserted between 
a V-groove provided on the surface of the pedestal and a V-shaped 
projection provided on the surface of the presser member facing 
the pedestal via a space between the periphery (inclined plane) 
of the push-up member and the surface (inner circumference) 
forming a hollow of the presser member. 

The presser member is further tightened to the pedestal and 
is held between the periphery (inclined plane) of the push-up 
member and the surface comprising the hollow of the presser 
member while being pushed up into a direction of the presser 
member. Simultaneously, the elastic membrane is extended from 
its center to its periphery by being pushed up by the push-up 
member and the inserted part between the V-groove on the pedestal 
and the V-shaped projection of the presser member is held 
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therebetween . 

Accordingly, the elastic membrane can be stretched only by 
a simple operation that it is placed on the push-up member on 
the pedestal and the presser member is tightened against the 
pedestal . 

According to the elastic membrane installation means 
described in claim 3, an inclined plane extending from top to 
bottom seen in section is provided at the periphery of the push-up 
member. The extended part from the center to the periphery of 
the elastic membrane by being pushed into a direction of the 
presser member is easily inserted between the annular V-groove 
on the pedestal and the annular V-shaped projection on the part 
of presser member facing the pedestal. 

Also according to the above-mentioned, the elastic membrane 
can be stretched only by a simple operation that the elastic 
membrane is placed on the push-up member on the pedestal and 
the presser member is tightened against the pedestal. 

Furthermore, when the presser member is tightened to the 
pedestal, the space between the inclined plane at the periphery 
of the push-up member and the inner circumference of the hollow 
of the presser member gradually becomes narrow, so that the 
elastic member is firmly held therebetween. Therefore, the 
elastic membrane doesn't go slack after the presser member is 
tightened against the pedestal. 

Consequently, if the elastic membrane is stretched by means 
of the elastic membrane installation means for installing a 
diaphragm on an instrument or an elastic membrane is installed 
in a powdered material spraying device, accurate operations of 
the instrument can be kept for a long time because the elastic 
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membrane doesn't go slack. 

According to the powdered material spraying device as set 
forth in claim 4, a positive pulsating vibration air is 
introduced from a tangential direction at a lower part of the 
dispersion chamber and is discharged into a tangential direction 
at an upper part of the chamber, so that the positive pulsating 
vibration air swirls from bottom to top in the dispersion 
chamber . 

The dispersion chamber has the same function as a cyclone 
by the positive pulsating vibration air swirling in the chamber. 

Therefore, even if aggregated large particles of the 
powdered material are discharged in the dispersion chamber from 
a penetrating aperture of the elastic membrane, such a material 
swirls in the bottom of the chamber so as not to be sprayed from 
the end of the conduit. 

Accordingly, a fixed amount of powdered material with 
uniform particle size can be sprayed from the end of the conduit 
when such a powdered material spraying device is applied. 

The aggregated large particles of the powdered material are 
pulverized into small particles by being caught in the swirling 
positive pulsating vibration air. Thus pulverized powdered 
material into predetermined particle size is discharged out of 
the dispersion chamber, so that the aggregated large particles 
rarely deposit in the dispersion chamber. 
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